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REPOHT ON THE SOIL INVESTIGATION AND STUDY
CONDUCTED AT THE NEW SERVICE ROAD AREA
OF THE BURBANK-GLENDALE-PASADENA AIRPORT AUTHORITY

1.0  INTRODUCTION

This report presents the results of the soll gas survey and the confirmatory soil borings and sampling
conducted in an area where a new service road of the Burbank-Glendale-Pasadena Airport Authority
{Alrport Authority) was recently constructed.

The area, located south of Lockheed Aeronautical System Company {Lockheed) Plant C-1, was
formerly leased from the Airport Authority and used for Lockheed operations. As part of the
expansion project of the Airport Authority, it reassumed possession of the property and is negotiating
for the purchase of Lockhsed Plant C-1.

Because of cartain environmental concerns which may be associated with Lockheed operations, the
Airport Authority had undertaken soil investigations for environmental site assessment in order to
determine whether the subsoils in the area had been impacted/contaminated as the results of
Lockheed's activities. Two concrete wash-down containment pads were used by Lockheed for its
drum and equipment washing activittes. Two (2) sumps wers provided to collect and transport waste
water. :

The confirmatory boring was conducted by West Hazmat Drilling Corporation (West Hazmat) on
November 14-15, 1991, Target Environmental Services, Inc. (Target) perfarmed the soil gas survey
on September 11-12, 1991, Both firms subcontracted the work with A. L. Burke Engineers, Inc.
(ALB), consultant-advisor to the Airport Authority.

The evaluation of the soil contaminations was based on the results of thesé studies as weall as the
previous investigation conducted in the area both by the Airpart Authority and Lockheed.

20 OBJECTIVE AND SCOPE OF STUDY

The present study is part of the environmental assessment of the property previously leased to
Lockheed. The primary chjective of this study is to confirm the contaminations that had been
datected in the previous soil investigation and to assess whether such contaminations are related to
the previous operations of Lockheed.

In order to meet this objective, the study was comprised of soil gas survey, soil boring and sampling,
analytical tests of soil samples, review of the pravious investigation, assessment of the subsoils
characteristics and conditions, evaluation of the impact of contaminations and envirommental
recommendations.  Specifically, the various tasks which were performed to complete the
snvircnmental site assessment are summarized as follows: :
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- Health and Safety Plan/fEmergency Action Plan was prepared and discussed with the Field
Personnel. All personnel read, understood and agreed to comply with its provisions before
fieldwork began. Safety procedures wers strictly enforced by the Field Geologist. A copy of
the Plan is included as Appendix 1.

- Soil gas survey was conducted and 49 vapor samples were collected from 22 location points.
Analyses of the samples were done on-site by the use of mobile laboratory, Datails are
discussed in Section 6.0.

- Results of previous investigation were reviewed and incorporated in the present report.
Results of analyses of soil sampies are shown in Tables 1 and 2,

- Five (5) confirmatary borings were drilled in locations where pravious sampling indicated
significant level of concentration of certain compounds, The depth of the boring is 80 feet,
The soil boring data are summarized in Table 4 while the details of the field investigation are
discussed in Section 7.0.

- Soil samples and drill cuttings were examined on-site by the Field Geologist in accordance
with the Unified Soil Classification System {USCS). A boring log was prepared for each hole,
incorporating the lithological description and type of the subsoils, graphical log, the Standard
Penatration Test (SPT) data as well as the OVA or TLV measurements.

- Soil samples ware analyzed in accordance with the Sampling and Analytical Tests Schedule
{Table 5). Soil samples were analyzed for volatile organics, volatile aromatics, CAM metals
and fuel hydrocarben. The results of the analytical tests and the chain-of-custody
documentation were compiled in separate volume (Volume {I-Results of Analytical Tests).

- The findings, conclusion and recommendations were based on the evaluation of the field and
analytical tests data.

3.0 SITE LOCATION AND DESCRIPTION

The area which was formerly leased to Lockheed is located north of the east-west Runway 8-26 and
south of Lockheed Plant C-1. Figure 1, Airport Plan, shows the location of the site.

The present service road is paved by new asphalt surfacing. While most of the old asphalt pavement
was removed and replaced by new one, a small porticn of the old asphalt and the old concrete wash
downs built by Lockheed were not demolished and remain in the area. The concrete wash
containment pads are located adjacent and northeast of the service road. The concrete surface and
the old asphait shows oil stainings. Shudgesfresidues were observed in the drains,

Prior to the construction of the service road, the old asphalt surfacing had shown evidences of
deterioration, crackings and oil stainings. In one of the excavation:for the cable line during
construction, the scil exhibited faint petraleum odor,
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40 GEOLOGY

The discussion on the geologic conditions was based on the information from the references cited
(Fet. 1, 2 and &) and from previous soil borings drilled at the different areas within the airport.

4,1 Regional Geologic Setting

The Airport Authority property lies on the eastern side of the San Fernande Valley. The valley is
an intercoastal basin bounded by the Santa Susana Mountains to the northwest, the San Gabrisl
and Verdugo Mauntains to the north and northeast, the San Rafael Hills to the east, the Santa
Monica Mountains to the south, and the Simi Hills to the west. The valley slopes south-southeast
toward the Los Angsles River.

The Basin is composed of alluvial depesits derived from the surrounding mountains and hills.
The alluvial deposits consist primarily of fine-grained sediments on the western side of the valley.
The eastern side of the valley is underlain by coarse grained deposits. Due to high permeability
of the alluvial deposits on the eastern side of the valiey, this area stores much of the ground
water contained within the basin. The depth to ground water throughout the valley varies
between 50 and 300 feet with deeper levels found near the center of the valley and near areas of
pumpage, The regional ground water gradient dips in a south-southeasterly direction. In the
vicinity of the Airpart Authority and the Lockheed facilities, the depth to the ground water is
expected to be within 200 to 230 feet.

42 Site Geology

The new service road area is underlain by fine to coarse sands with varying amounts of silts and
gravels immediately after the 2-3 inch of asphalt paving. The subsoils range from poorly graded
{SP) to well gradad {SW), medium danse to very dense materials. Minor lenses of non-plastic to
" slightly plastic silts (ML) interbed with the SP/SW units. Because the fines occur as thin and
discontinuous lenses, the vertical migration of the contaminants are not restricted. The 3 types of
subsoil materials were found to intertongue with each unit. This condition may be reiated 1o the
process and the prevailing enviranment during deposition.

Cobbiy to bouldery layers {GF/GW) were encountered at depth 75 feet and 80 feet. in other
facilities within tha airport, the cobbly to bouldery units were found at 70 feet.

Figures 2 and 3 show the vertical disposition of the different soil types as extrapolated from the
borings.

5.0 PREVIOUS SITE INVESTIGATION

Lockheed had performed environmental site assessment on its properties which the Airpart Authority
are planning to purchase. The property where the Airport Authority is initially interested is ths
Lockheed Plant C-1. Site investigation was conducted by Lockheed in Plant C-1 including the area
which was previously leased from the Airport Authority. The Airport Authority also performed
preliminary anvironmental assessment in the leased area. In both studies by Lockheed and the
Airport Authority, the subsoils quality in the leased area had been impacted by certain levels of
contaminations
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Results of these investigation as they pertain to the leased area are discussed in the following
sub-section.

8.1 Lockheed's Studies

Gregg and Associates, Inc. and Mclaren-Hart Environmental Co. were contracted by Lockheed
to undertake environmental studies in its Plant C-1 facilities. Shallow borings were undertaken at
the different facilities including the leased area. The maximum depth of the borings in the leased
area was 20 feet. The findings from these borings in the lsased area which show some levels of
contaminations are shown in Tables 1 and 2.

As can be noted in Tables 1 and 2, the trend of contamination was decreasing at depth where the
high concentration values of TPH and some of the aromatics wers confined within the uppar 5
feet. In one boring {8B-16), 3468 mg/kg TPH was found at 14 feet.

Table 1: Besults of Analysis (Gregg and Associates. Inc.)

Boring No, Depth (feet) Concentration, TPH (mgfkg)

B11 _ 25 ‘ 1000
5 2
10 | v
B18 25 140
5 3
10 40
15 <1
20 <1
B19 25 20
5 2
10 <1
15 6
20 <1
B24 . 25 : 500
S 4
10 4
B30 25 1400
5 14
10 4
B31 ' 25 240
5 2
10 <1
15 <1
20 1
4
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Continued

Boring No, Depth (feet) Soncentration, TPH (maikg)
B33 _ 25 480
5 <1
10 3
15 <1
20 <1

Note: TPH - total petroleum hydrocarbon (EPA 418.1) Ref. 3

Table 2: Bﬁmmammmm

Borings Depth Concentration
Numbers (feat) Jolvepe O:Xylene IPH (mgikg)
{ugikgl {ug/kg)
SB-16 4 <25 <05 320
9 <25 <0.5 <5
14 <28 <0.5 3468
SB-49 1 56 1.2 6
5 43 0.7 120
i0 <25 <05 5
SB-50 1 25 <0.5 <5
5 32 <0.5 <5
10 <25 <0.5 54
5851 1 4.8 <0.5 14
5 <25 <0.5 <5
10 <25 <05 <5
3867 35 <25 <0.5 230
8.5 <25 <0.5 <5
13.8 <25 <0.5 <5

Note: TPH - total petroleum hydrocarbons (EPA 418.1) Ref, 4
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52 Airport Authority Studies

In May 1980, the Airport Authority commissicned ALB to undertake an environmental site
assassment of the area leased to Lockheed in order to detsrmine whether the soil in this area
had been impactedfcontaminated as a result of Lockheed operations (Ref. 5).

The fieldwork, which was parformed during the construction of the new service road consisted of
shallow borings and sampling at 5 fest and soil gas survey undertaken by ABB Environmental
Services, inc. Boring and soil gas sampling points were located along the new service road.

The soil gas sampling points and boring locations where some level of contaminations had been
detected are summarized as follows:

a} Soil Gas Sampling Results

From out of 47 sampling points, some degree of contamination was detected in soll gas
samples collected from 3 points.

1 4.5 feet Halogenated Solvent 1.9
33 25 Toluene ' 2.0

Halogenated Soivent 4.6
44 25 Halogenated Solvent 3.7

Halogenated Solvents detected in Sampling Points 1 and 44 may be related to overflow or
spillage during the washing activities. Rslative to the location of the wash-down concrete pads,
Sampling Point 1 was at a depression approximately 11 feet south of the sastern edge of the
east concrete pad while sampling point 44 was located within the west concrete wash pad. Qi
stains were pervasive in this vicinity.

b) Resuits of Soil Sampling
Six (6) shallow borings by hand auger were performed along the new service road. Soil

samples were collected at 1 foct and at § feet. Soil samples which showed total patroleum
hydrocarbon by EPA 418.1 abova datection limits are shown in Tabile 3:

Table 3: Heasulls of Analysis (ALB)

Boring No. Depih (feet) Congentration, TPH (malkg)
HE-1 1 37
5 80
HB-2 1 140
5 10
6
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Continued

Boring No. Depth (feet) Concentration, TPH (mgfkg)
HB-3 1 550
5 39
HB-4 1 15000
1 5 880
s <10
HB-6 1 28
' 5 <10

Petreleum hydrocarbon is the major contaminant detected in all 6 soil samples collected at 1 foot
and 5 feet. The highest concentration of 15,000 mg/kg was detected in shallow boring H-4, a few
feet from the southeast corner of the smaller wash down concrete pad. While this contamination
may be related to surface stainings {caused by overspill) due to petroleum-related wastes,
contaminants had migrated downward to at least 5 feet as manifested in soil analysis of 880
mg/kg. Testing by EPA 8015 on some of the soil samples also indicated total fuel hydrocarbon
(TFH) findings.

6.0 SOIL GAS SURVEY

A soil gas survey was conducted by Target Environmental Services, Inc. within an area of 110 by 200
feet south of Lockheed Plant C-1. Forly nine (49) vapor samples were collected from 22 location
points. Thirteen (13} samples were obtained from 13 location points at depth of 6 feet (single depth).
Thirty-six (36) samples were also collected from 9 location points at 4 sampling depths (multi-depth)
of 6, 10, 15 and 20 feet. The detection of a solvent in a particular sampling location is representative
of vapor, dissolved and/or liquid phase contamination at that location. The results of Target's survey
are presented in its report (Appendix 2} dated October, 1891 and appended in this report as
Apperndix 2. .

6.1 Number and Sampling Points
Figure 1 in Appendix 2 shows the location of the 22 sampling locations. A total of 49 samples

were collected consisting of 13 single-depth samples (6 feet) from 13 locations and 36
muiti-depth samples (6, 10, 15 and 20 feet) from 9 locations,
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Certain considerations were used in determining the spacing and depth from where the samples
were collected. Thesa factors have been developed by Target through years of experience:
purpose of the survey; source of contamination; subsurface condition, and size of site. The
location of 40 to 50 feet distance between sampling points was a compromise between a
reconnaissance-level sampling (50 to 100 feet) and a more definitive sampling (20 fest).
Considering the site characteristics of silty fine sands and the absence of impermeable clay
layers as well as a very deep ground water (200 feet), the distance of 40-50 feet between
sampling points were adequate to meet the sampling objective. Multi-depth sampling was
performed in certain locations where initial peaks or significant concentrations were detected at 6
feet. Samples were then collected at 10, 15 and 20 feet. This pattern provided the details ta
determine the nature, extent, and probable source (s) of cortaminanis detected at the site.

6.2 Field Sampling Procedures

ALB established the sampling grid pattern based on the considerations as discussed in
Subsection 6.1. Since impermeable soil layers were not anticipated in the area, a 6-foot

sampling depth was initially done. Prasence of significant level of concentration necessitated the
collection of samples at depth 10, 15 and 20 feet.

The sampling locations were marked on the ground by ALB field personnel. Each sample
ication was marked with a white circle and identified with a sampling point number. ALB also
coordinated with the Utiliies Services Alert (USA) in identifying the location of any product lines
or other underground utilities or structures prior to the start of sam piing.

Upon arrival at the site, Target field team checked the site map for accuracy, Sampling locations
were measured and double-checked to known landmarks. Using an electrical and/jor pipe
detector probas, location of underground electrical cables andfor water pipes was reconfirmed.

in the collection of soil gas samples, Target utilized a van-mounted hydraulic probe to advance
3-foct sections of 1-inch diameter threaded steel casing down fo the sampling depth. A hollow
teflon line was inserted into the casing to the bottom of the hole, and the bottom-hole line
perforations were isofated from the up-hole annulus by an inflatable {rubber) packer. A sample of
in-situ soil gas was then withdrawn through the probe and used to purge atmospheric air from the
sampling system. A second sample of soil gas was withdrawn through the probe and
encapsulated in a pre-evacuated glass vial. The self-sealing vial was detached from the
sampling system, packaged, labeled and taken o Target on-site mobile laboratory for analysis.

For a muiti-depth sampiing, the shailow sample was collected first, and the probe was further
advanced to coilect the next sample in the same procedure as discussed.

Decontamination of all sampling equipment and probes were done prior to the start of the work,
Field control samples were alse collscted as part of the field QA/QC.

6.3 Laboratory Procedures
The vapor samples were analyzed on-site using a gas chromatograph equipped with a

flame-ionization detector (FID} for petroleum hydrocarbons and an slectron-captive detector
(ECD} for chlorinated hydrocarbon,
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Analysis for chlorinated solvents was performed in accordance with EPA Method 601 {modifiad)
but using direct injection instead of purge and trap. Specific analytes standardized for this
analysis were:

1,1-dichloroethens (1,1-DCE)
methylene chloride (MC)
trans-1,2-dichioroethena (t-1,2-DCE)
1,1-dichicroethane (1,1-DCA)
cis-1,2-dichloroethene (¢-1,2-DEC)
chloroform (CF)

1.1, 1-trichlorosthane (1,1,1-TCA)
carbon tetrachloride (CT)
trichioroethene (TCE)
1,1,2-trichloroethane (1,1,2-TCA)
tetrachloroethene {PCE)

Analysis for petroleum-based solvents was performed in line with EPA Method 602 on GG/FID,
but using direct injection instead of purge and trap. The analytes standardized in this analysis
were:

acetone

maethyl tertiary butyl ether (MTBE)
methyl ethyl ketone (MEK)
benzene

toluene

chlorobenzens

ethylbenzene

meta- and para- xylene
ortho-xylene

6.4 QA/QC Laboratory Analyses

Quality Assurance/Quality Control procedures as contained in Target's Quality Assurance Project
Plan for Soil Sampling Under Mobile laboratory Conditions (Appendix 3) were strictly followed
througheut the analysis phase, summarized as follows: '

- Calibration of the analytical equipment was performed using a three point
instrument-response curve before the start of the work. Calibration was aiso done when
analyte retention times drift enough to prevent analyte identification.

- The retention time of the standard compounds were used to identify ths unknown
compounds in the field samples. To ensure the validity of the compound identifications,
periodic injections of key qualitative standards wers performed daily prior to sample batch
analysis and at additional intervals during analysis as necessary.

- Duplicate analyses were run for every tanth {10th) field sample.

- Laboratory blanis of nitrogen gas (89.889%) were analyzed prior to sample batch
analysis and after every tenth (10th) field sample.
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- All chromatograms were interpretad by qualified professionals.

- Following the project or job analysis phase, all samples were archived for a period of at
least ten (10) days to allow for further analysis,

- Accuracy and precision with regards to data quality were documented in reports with the
resuits of QAJQC procedures.

7.0 SOIL BORING AND SAMPLING

Confirmatory soil borings and sampling were conducted in order to reconfirm the significant levels of
contamination that were detected in the soil gas survey as well as the results of analytical tests of soil
samples coltected in previcus soil investigation. Since the deepest barings previously drilled reached
20 feet only, the present boring targat was 80 feet. This will enable the dstermination of the extent of
contarination and probably assess its possible impact on the ground water system in the arsa.

7.1 Location and Number of Borings

" Five {5) borings were drilled at various locations where significant levels of contamination and
peaks of certain analytes were identified from the soil gas survey. Since these peaks conform in
general with the findings from previous borings, the canfirmatory borings were sited adjacent to

pravious borings.

Table 3 shows the fist of boring data. The location of these borings are shown in Figure 2,

Table 4. Soil Boring Data

Boring No.  Localion

CsB-1
csB-2
CSB-3
CsB-4
CS8-5

Near Sump

Adjacent to SB-50 & HB-4

Wash down concrete pad
South of concrete pad
Adjacent to SB-49

7.2  Drilling Procedurss and Methodology

Drifling Period

Nov. 14, 1891
Nov. 14, 1991
Nov. 15, 1991
Nov. 14, 1891
Mov. 15, 1991

Depth (Feel}

80
80
80
80

Drilling of ali borings were undertaken by West Hazmat under the diraction of ALB., The soil
boring was started on November 14, 1991 and completed en November 15, 1991.

10
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7.2.1 Soil Boring Protocols

The field procedure and methodology were in accordance with the attached Appendix 4, Field
Procedures and Measurements, prepared by ALB. This site investigation approach was based
on the requirements and protocols by the California Regional Water Quality Control Board - Los
Angeles Region (CAWQCB-LA} and other regulatary agencies.

West Hazmat employed a Hollow-Stem Auger drilling using truck-mounted CME 75 drill rig with
a capacity of 200 feet. Stem augers used wers the 5-foot section auger with an inside and
flighting diameters of 4-1/4 and 7-8/8 inches, respeciively. The outside diameter was measured
from the tip of the drilling auger flights which are welded onto ths augers. The auger sections
were joined together by pin connectors. The borehole was advanced through a pilot bit assembly
coupled to the center rod which rotated together with the augers. Both the bit and the auger
flights cut into the subsoils as they rotated and mechanically pressed downward. In the process,
the drill cutlings were carried upward to the surface by the auger fights. The cuttings were
stored in a 55-gallon DOT drum. No drilling muds or any other fluids were used in the drilling
operations, .

~ 7.2.2 Soil Sampling and Standard Penetration Tests (SPT)

In conjunction with the drilling operations, SPT was also undertaken In collecting soil samples at
S-foot interval. The hollow-flight auger allowed the insertion of a 2-1/2-inch diameter, 18-inch
long, spiit-type soil sampler. Three-piece brass tubes (2-1/2 inches diameter, 6 inches long)
were placed inside the sampler where soil samples were collected. The spilt-spoon sampler {with
brass tubes) was driven into the subsoils by dropping a 40-pound slide hammer, 30 inches high.
The number of blows (NB) to effect every 6 inches penetration (for a total of 18 inches) was
recorded. SPT was terminated after 18-inch penetration or after recording 50 blows without
effecting & 6-inch penstration. The SPTs reflect the relative densities of the subsoils. The NB
per 6-inch penetration is indicated on the boring jogs.

Following retrieval from the boreholes, the brass tubes containing the soii samples were removed
from the split-spoon sampler. The middle brass wbe, with soil sample intended for laboratory
analysis, was first segregated from the upper and lower tubes. The soils or rock chips protruding
from the ends of the tube were trimmed with a pocket knife, which was (duly decontaminated
between uses). Both ends of the brass tube were covered with a piece of teflon and then capped
with plastic covers. The sample was labeled with sample number and depth taken. The tube
was then placed inside a ziploc plastic and stored in a cooler containing blue ice for shipment to
the laboratory after each working day. A chain-of-custody form entry was prepared for sach
sample batch and together with the samples, were picked-up by a representative-tachnician of
Curtis and Tompkins, Lid,, a Departrnent of Health Sarvices (DOHS)-certified laboratory.

The upper most and the lowermost brass tubes were also removed from the split-spoon sampler.
The soii sample in the upper tube was tested for OVA measurements. The soil sample from the
lower brass tube was removed and spread on a plastic sheet. The Field Geologist then
examined and iogged the soil materials. (The description of the subsoils is shown on the boring
log). After logging, the materials were disposed/stored in the 55-gallon DOT drums. The
split-spoon sampler and the brass tubes were then cleaned and decontaminated using trisodium
phosphate detergent (TSP). The sampler was then rinsed with distilled water for the next
sampling round.

11
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7.3 Vapor Menitoring

Organic vapor emission from each of the sample was monitored by the use of a
thermoluminescent vapor meter (Model TLV Sniffer United Technologies Bacharach Portable
Gas Detector Alarm System Catalog #0023-7358). The probe was inserted into the zipioc
containing the soil samples and readings were noted on the read-out of the meter. The OVA
msasurements were indicated on the boring logs. Significant OVA reading of more than 50 ppm
were racorded in only one boring, SCB-1, drilled adjacent to the sump.

7.4 lithologic Logging

The soil sampies were examined by the Field Geclogist and dascribed in accordance with the
United Scit Classification System (USCS). In addition, other geologic characteristics and
description, such as structure, minerals, relative densities, plasticity, etc. were also observed.
Any peculiar odor or color of the subsocil were noted and indicated on the boring logs. The
descriptive and graphical logs of each boring are attached as Appendix 5.

7.5 Decontamination

Cecontamination of the hollow-stem augers and other sampling equipment was accomplished
on-site after completion of soil borings and prior to the drilling of sach new borshole. Hollow flight
augers, overshot assembly and other drilling accessories were steam-cleaned using a high
pressure water spray from the assembly mounted on the trailer, The wash water was collected
at the bottom of the trailer. The split-spoon sampler and the brass tubes containing the upper
and the lower samples ‘were also cleaned and decontaminated prior to their use. They were
thoroughly scrubbed by a Site Technician with water containing i sodium phosphate, and
double-rinsed with distilled water prior to each sampling reassembly on site in the restricted area,
near the drilling rig. All wash water used in the decontamination of the sampling tubes was
stored/placed in the collecting assembly of the trailer.

7.6 Abandonment of Boreholes

All completed borings were backfiled using bentonite clay grout (Voiclay Grout), a high solid,
fast-mix and low-permeability grout material which set up to form a solid clay plug, The
backfilling was carried out from the bottom of the boring up to about 6 to 12 inches from the
round surface. The remaining 6 to 12 inches were also backfilled using a ready mixed asphalt
andfor concrete (Red-E-Crete #0080), after the volclay grout had set.

7.7 Disposal of Cuttings

The drilied cuttings were placed in the 55-gallon drums. All the drums were labeled as to the
boring number, depth the cuttings were obtained, date of drilling and the name of the company
which coilected the samples. The drum were stored at the Maintenance Yard of the Airport

Authority. The cuttings were disposed of as indicated by the rasults of the analytical tests. Only
five drums required disposal as hazardous waste.

12 .
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80 LABORATORY ANALYSIS OF SOIL SAMPLES

8.1  Summary of Sampling/Testing Schedule

A tolal of 90 soil samples were collectad from the § borings. These include the 5 duplicate
samples, one (1) sample from each hele. Soil samples were analyzed for chlorinated and
aromatic volatiles, metals and total petroleum hydrocarbon. As shewn in Table 5, Sampling and
Analytical Tests Scheduls, there were 80 EPA 8010/8020, 37 EPA 418.1 and i5 CAM Matals
anaiyses.

Table 5: Sampling and Analytical Tests Schedule

Boring No, Depth Analysis {EPA Method)
CcSB-1 25 8010, 8020, 41841
4 8010, 8020, 4181, CAM Metals
9 8010, 8020, 4181
14 8010, 8020, 4181, CAM Metais
19 8010, 8020, 4181, CAM Metais
24 8010, 8020, 4181
29 8010, B020
34 8010, 8020
39 8010, 8020, 41841
44 8010, 8020
49 8010, 8020
54 8010, 8020, 4184
59 8010, 8020
64 8010, 8020
69 8010, 8020
74 8010, 8020
79 8010, 8020
DS-001-24' 8010, 8020
csB-2 1 8010, 8020, 4181, CAM Metals
5 8010, 8020, 4181
10 8010, 8020, 4181, CAM Metals
15 8010, 8020, 418.1
20 8010, 8020, 4181, CAM Maetals
25 8010, 8020, 4181
30 8010, 8020
35 8010, 8020
40 8010, 8020
45 8010, 8020, 418.1
50 8010, 8020
55 8010, 8020
60 8010, 8020
13
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Continued

Boring No, Depth Analysis (EPA Method)
cse-2 65 8010, 8020, 4181
70 8010, 8020
75 8010, 8020
80 8010, 8020
DS-003-8' 8010, 8020, - 4181
CSB-3 3 8010, 8020, 418.1
8 8010, 8020, CAM Metals
10 8010, 8020, 4181
15 8010, 8020, CAM Metals
20 8010, 8020, 41841
25 8010, 8020
30 8010, 8020, 4181
35 8010, 8020
40 8010, 8020
45 8010, BOZ20
50 8010, 8020, 4181
58 8010, 8020
€0 8010, 8020
65 8010, 8020
70 8010, 8020
75 . 8010, 8020
80 8010, 8020 .
03-004-10' 8010, 8020, 41841
CsB-4 1 8010, B020, CAM Matals
5 8010, 8020, 4181
10 8010, 8020, CAM Metals
15 8010, 8020, 418.1
20 8010, 8020
25 8010, 8020, 4181
30 8010, BO20
35 8010, B020, 4181
40 8010, 8020
45 8010, BO20
£0 8010, 8020
55 8010, 8020
60 8010, 8020
65 810, 8020
70 8010, 8020
75 8010, 8020
a0 8010, 8020
08-002-20' 8010, 8020, 4181, CAM Metals
i4
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Continued

Horing No, Depth Analysis (EPA Method)
cas-5 1 8010, 8020, 41814, CAM Metals
5 8010, 8020, 4181, CAM Metals
10 8010, 8020, 418.1, CAM Metals
15 8010, 8020, 41841
20 801G, 8020, 4481
25 8010, 8020
30 8010, 8020, 418.1
35 8010, 8020
40 8010, 8020
45 8010, 8020
50 8010, 8020, 41841
55 801a, 8020
60 8010, 8020
65 8010, 8020, 4181
70 8010, 8020
75 8010, 8020
a0 8010, 8020
D8-005-10 8010, 8020, 4181, CAM Metals

Note: DS-001-24' - Dupiicate sample indicating sample
number and depth the sample was collected

8.2 Quality Assurance/Quality Control Program

The anaiytical tests were conducted by a local laboratory duly authorized by the Department of
Health Services {DHS) to do such analyses. All analyses were conducted in accordance with
EPA requirements, including the current CPL protocols, 40 CFR 136, EPA-600/4-79-020 (1983),
EPA-600/4-82-057 (1882), SW-B46 and other requirements which may be required by other
ragulatory agencies. All these regulatory requirements are normally inciuded and formed the
basis for the QA/QC Program of the duly certified laboratories. A brief enumeration of a QAJQC
Pragram is included as Appendix 6.

9.0 DISCUSSION AND INTERPRETATION OF RESULTS
8.1 PResults of the Soil Gas Survey

The soil gas survey was documented in the report by Target and appended herewith as Appendix
2. The following discussion was based on this report.

15
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Elevated levels of 1,1,1-TCA, PCE and t+1,2-DCE and the lower concentration of TCE,
MTBE/pentane, acetone, benzene, toluene and xylenss were detected within the area. The
iso-concantration maps (Figures 2-B in Appendix 2) generated for these solvents showed
patierns which suggested that soil contaminations occurred at the immediate vicinity of the
concrote wash down area. The highest levels of concentrations were found near the sump at the
southeast corner of the east concrete pad. This suggests that the most probable source of
contamination was the sump/drain. These findings are, in general, consistent with the resuits of

analyses of soil samples collected from borings in the area.

Table 6:  Analyles Concentrations By GC/FID, (ugll}

SampieNo,  Location

1006
1505

1006
1506

807

1007
1507
2007

510

814

1014
1514
2014

G615

1018
1515
2018

820

621
1029
1521

2021

Mear sump
Near sump
Near sump
Near sump

SE of concraete pad
SE of concrete pad
SE of concrete pad
SE ot concrate pad

South of service read
South of service road
South of service road
South of service road

South of senvice road

South of concrete pad
South of concrete pad
Seouth of concrete pad
Sauth of concrete pad

South of concrete pad
Sauth of concrete pad
South of concrete pad
South of conerete pad

Conerete pad

Concrete pad
Concrete pad
Concrate pad

Cangrate pad

a) Petroleum-based Compounds

MIegt
FPentane

18
2
18
2

<1
<1
<t
<1

<1
<f
<1
<t

<1

<1
<3
1.8
20

<3
<t
<1
<1

<1

<}
<
<%

21

16

Xylengs

3.1

<%
<%

<1
<
<1

28
<t
<1

1.2

<1
<1
<1
<%

<1
<%
<1
=1

<1

<1
25.
<i

<1

Of the 8 standardized analytes, only 4 compounds were found above the detection limit
in 43% of the vapor samples. These are MTBE/Pentane, xylenes, toiuens and acetone.
Table 6 lists the samples where these analytes were detected.

Toluene Acetong
18 . <1
i2 <1
<1 <1
<1 <1
<1 <1
<1 <1
<1 <1
3 <}
19 18
1.7 16
<1 <1
<1 <1
1.1 <1
< <
<1 <1
<1 =1
<1 <t
12 12
<4 <i
<1 =
<1 <f
<1 <}
< <4
12 <

<1

<1

<1
<t
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Continued

Sampia No, tocation MIBE! Xvieges Toluena Acetone
Pedtane
§22 West of concrete pad <1 . < <q <1
1022 Wesi of concreta pad <1 < <1 <1
1522 West of concrete pad <] | <1 <1

Note: Sample No. indicates sampling location and dapth where sample was taken. The
first one or 2 digits correspond to depth sample was taken, i.2., 6%, "10", “15" and
20" feet. The last 2 digits represent the sampling point number, i.e,, *07*, "10°,

"14", ete.

The highest concentration of MTBE/pentane was near the southeast sump or drain of the east
concrete pad (Samples 605 to 2005). Sample 620 and 621 to 2021 were obtained from the
subsoil beneath the concrete pad. Samples 614 to 2014 were collected near the new service
road south of the concrete pad. The pattern of these concentrations suggested that source of
contamination is the vicinity of the wash down concrete containment, most likely the source point
was the sump or drain probably due to overspill or leakages.

Total FiD plots (Figure 4 of Appendix 2) showed the same pattern as that of MTBE/pentane.
Xylenes, however, were found in 2 general vicinities: at the wash down area near the sump and
at the area south of the service road where it curves from a northwesterly to westerly direction.
Borings of Lockheed {BH 24, SB-16, SB-49 and SB-51, Tabies 1 and 2) show TPH from 320 to
3468 mg/kg near the sump and as much as 500 mg/kg south of the service road. These are
consistent with the distribution pattern of Xylenes,

Toluens were found in lower concentration and appeared to be scattered throughout the area.
Because of the lack of certain pattern, it may be deduced that this aromatic may be related to
vehicular use. '

b} ECD Compounds

Of the 11 chlorinated selvents which may be identified by the GC/ECD, only 4 solvents

ware found above their detection limits. These compounds are t-1,2-DCE, 1,1,1-TCA,

TCE and PCE. While the concentration values of these compounds are relatively low,
the iso-concentration maps indicate certain pattern or trend.

Tabile 7 indicates the samples where the analytes where found.

Table 7:  Analvte Concenirations By GC/ECD, (ug/l)

601 Seniga road =1 Q.53 0.14 092
802 Morth service road <1 40 0.35 20
17
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Sampia No, Lacation
603 Nerth of concrete pad
604 Herth of concrete pad
605 Mear sumps
1005 Near sumps
1505 Near sumps
2005 Noar sumps
608 SE of concrate pad
1006 SE of cancrete pad
1506 SE of concrete pad
2006 5E aof concrete pad
667 South of service road
1007 South of senvice road
16807 South of service road
2006 South of service road
508 South of service road
B0a South of service road
810 South of service road
614 South of servica road
1012 North of servies road
1512 MNorth of service road
2012 North of service road
613 South of FAA
&14 South concrate pad
1014 South concrele pad
1514 South conerete pad
2014 South conerete pad
615 Service road
1015 Sarvice road
1515 Service road
2015 ZBervice road
616 South of service road
1016 South of service road
1516 South of service road
2016 South of service road
8§17 Service road
618 Service roacd

Continued

<1 0
24 H
20 a2
38 135
30 169
23 Fi]
< 3a
<} 20
<1 50
<] 68
18 1.2
<3 043
<% 3a
<f 4.7
<1 1.3
<1 0.80
<} .85
<t 094

o<1 g9
<1 £6
1.5 ih
<1.0 s
<10 14
<10 78
<1.0 15
<10 14
<1.0 3.8
<10 35
<1.0 55
=10 54
<10 1.3
<10 35
<1,0 <010
<10 3.4
<10 3.8
<10 2.8

18

c.18

0.42

0.23

01
<010
=040

Q.1e

0.20
0.12
0.13
0.13

0.14
oG
<210
<C.i0

030

<010
<010

012

0.13

0.19

3.3
3.0

14
18

&7

1.7
12
1.6

2.6
24
2.5

1.3
.87

12

13
0.a7

<0.05

o9

1.5

1.5
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Continued

619 Near sump 1.2 15 0.7 53
820 Concrels pad 22 1.3 G.49 8.1
g2t Concrate pad <i 75 0.22 29
1021 Conerate pad <] 6.1 0.28 2.4
1521 Concrete pad 1.1 i3 0.10 089
2021 Caoncrete pad 2.4 12 813 22
§22 Veast of conerete pad <i 27 0.57 27
1022 West of concrete pad <1 . 4.5 0.12 1.
1522 West of concrete pad <j 38 017 14

Plotting of the iso-concentrations showed a pattern of increasing lavels toward the vicinity of the
sump/drain adjacent to the FAA facilities which was also of the same pattern as the FID
compounds, TCE, however, alsa showed another two peaks in the area south of the service
road and also at the area west of the concrete pad.

8.2 Analytical Tests Resuits

All of the 80 soil samples were analyzed by Curtis and Tompkins, Lid, (CT), a Los Angeles-based
laboratory duly certified by the California Department of Health Services (DOHS). The complete
results of analyses were compiled in Volume 1l of this report.

Tables 8, 9, and 10 show the rasults of the laboratory tests of some of the organics and other
compounds which exceeded the [aboratory’s detection limits. The major contaminant is
. petroleum hydrocarbon found in 4 borings. Significant concentration of haleganated volatiles
were detacted in only one boring, CSB-1.

8.2.1 Total Hecoverable Petroleum Hydrocarbon (TRPH)

Table 8 shows tha results of the analysaes by EPA Method 418.1.

Table 8:  Besuits of Analysis, TRPH

Boring Mo, Depth {feet) Concentration. (ma/kg)
CSB-1 25 11,000
4 68
g 11
14 ND
19
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CsB-1

CsB-2

cse-3

csB4

CSB-5

Depth (feet)

19

pE8N

G&ERBGI

1S
20
30
50
68

Nata: Detaction Limit - 10 mg/kg

Continued

ND
ND
ND

7,800
ND
ND
ND

ND
ND
ND

11

29
ND
ND

ND
ND
ND
ND

2,300
ND
180
23
ND
NO
ND
ND

The significant occurrence of petroleum hydrocarbon was confined within near surface (1 - 2.5
feet), although irace concentrations were found at about 20 feet. A highly contaminated sand
layer was found within 1.5 to 3.5 feet in boring CSB-1. The sand materials wera black, oily and
exuded petroleum odor. The highest concentration value of 11,000 mg/kg found at 2.5 feet may

ba related to these matenals.

20
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Boring CSB-1 was drilled adjacent to the sump/drain at the southeast corner of the sast wash
down concrete containment pad. Previcus borings by Mclaren-Hart near the same drain also
detected petroleum hydrocarbon at 4 feet and 14 feet with concentration of 320 mg/fkg and 3468
mg/kg, respectively (Table 2}.

TRPH (7800 mg/kg) was also detected in CSB-2 at 1 foot. While no petroleum hydrocarbon was
found between depth of 5§ and 15 feet, 45 mg/kg TRPH was found at 20 feet During ALB
shallow soil boring in 1980 (Ref. 5}, 15,000 mgfkg and 880 mgfkg TPH was detacted at 1 and 5
fest, respectively (Table 3). Mclaren-Hart's also reported TPH of 230 mgfkg and 54 mgfkg
concentration at 3.5 fest and 10 feet, respectively,

South of the new service road where it tums from a northwest-southeast to east-west direction,
TPH was found near the surface with a concentration of 2,300 mg/kg. Previous exploration in the
vicinity by Mclaren-Hart and Gregg also encountered TPH ranging from trace to about 500
ma/kg with the higher concentration value detected near the surface.

Viewed from the distribution of the concentration values of TPH, it appears that the major source
of contamination is the sump/drain at the southeast corner of the concrete pad.

The other 2 areas where contaminations were detected at the vicinity of borings CSB-2 and
CSB-5 may be related to the previous spills as manifested by significant surface stains observed
prior to the construction of the new service road {(Ref, 5).

922 Aromatic Volatils Organics

Table 9 indicates the aromatics that were detected in the 3 confirmatory borings. | Cnly about 8%
of the total samples analyzed for EPA BO20 showed aromatic volatiles.

Table 81 Results of Analysis. Aromatic Volatile Organics

Mumbers ffeet) {uglkg) {uglkq) Limit ug/kg
CSB-1 49 Xylenes (total) 20 10
59 Xylenes (totai) 10 10
csB-2 1 Ethy! Benzene 12 5
Xylenss (total) 130 10
21

BGPAA 0844



Continved

Numbers {feel) {ug/kg) {uglkg) Limit uglig
CsB-4 5 Toluene 8 5
Ethyl Benzene 12 5
Xylenes (totai) 110 10
20 Xylenes (total) 11 10

Note: *- Duplicate sample DS # 002
Method EPA 8020
Extraction EFA 5030 Purge and Trap

Based from the analytical rasults, the preéence of xylenes, athyl benzene and toluena may not be
an area of concern. The concentration values of these volatiles were too Jow when compared
with the DOHS State Action Level (SAL). SAL, for xylenes, ethyl benzene and toluene in the
ground water are 620, 680 and 100 ugfl, respectively.

8.2.3 Halogenated Volatile Organics

Tabie 10 shows the solvents found in borings CSB-1 and CSRB-2.

Table 10:  Besults of Analysis, Halogenated Volatiie Qrganics

Numbers (feet) nalke) (ugfly  Limit (ugrkq)
CsB-1 25 1,1-DCE 1,200 (5] 25
1,1-DCA 62 20 25
1,1,1-TCA g6 200 25
PCE 380 4 25°
4 1,1.1-TCA 21 200
L .
PCE 73 4 5
24 FCE 34 4 5
22
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Continued

Numbers (fest) {uglkg) {ugl  Limit (ugfkq)
CSB-2 1 1.1,1-TCA 11 200 5
PCE 19 4 5

Note: 1,1-DCE - 1,1-Dichioroethane
1,1-DCA - 1,1-Dichloroethane
1,1,1-TCA - 1,1,1-Trichlorosthans
PCE - Tetrachloroethene
SAL - State Action Lavel of analytes in drinking water
* - Raised detection limit due to higher presence of target analytes
Analyses by EPA Method 8010 and extraction by EPA 5030 Purge and Trap

In the absence of regulatory limits of the detected solvants in soils, the concentrations of these
solvents may be compared with the drinking water standards for the purpose of assessing the
impact of these compounds.

As shown in Table 10, 1,1-DCE exceeded SAL by a factor of 200, 1,1-DCA by 3 and PCE by
about 100, While the compounds' concentrations decreased at depth, PCE extended to about 24
feet. The other solvent, 1,1,1-TCA detected was below SAL. Beyond 24 feet down to 80 feet, no
halogenated solvents were found above detection limits.

Of the 90 soil samples analyzed for EPA 8010, the target analytes were found in about 4% of the
sampies.

These contaminants wera found within the immediate vicinity of the wash down concrete pad
adjacent to the sumps/drains and extended into the FAA facilities. This disposition may suggest
that contamination was related to the washing operations by Lockheed.

8.2.4 CAM Metals

Analytical results of CAM metals, as shown in Table 11, indicated that the concentration values
are insignificant and within the natural concentration of these elements (Table 12). FExcept for
laad (Pb} in one soil sampie in CSB-5, which was detected above the STLC, all of the other
elements did not exceeded the STLC. Lead was detected at 9.4 mg/kg; however, it is less than
10 times STLC to which would have required a determination of the solube fraction.
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Table 11:  Anahdtical Results, CAM Metals (mg/kg)

Soil Depth
Borings  {FL} b Ba Be &4 & G0 Cu Bb Mo N Ma Zn
CcsB1 4 ND 2 011 ND 38 42 85 NG ND 235 13 24
14 ND 30 12 ND &1 37 63 ND NP 22 15 14
1% ND 44 911 NO 32 35 17 ND ND 23 " 26
cse2 4 33 55 012 071 94 57 14 ND 82 68 20 120
10 NI 32 ND 0258 28 26 11 ND NO 23 86 1?
bt ND 36 ND ND &8 45 0.2 ND 074 36 14 18
CSB-3 S KD 45 NO NO B7 33 NG 12 ND 28 1t 24
15 ND 36 010 ND 48 30 ND 20 ND 25 10 20
C3B4 1 ND 77 D20 ND 83 80 1t NG 050 44 24 31
16 ND 44 014 ND 50 45 14 NG 981 27 17 18
cs8-5 1 ND 60 013 028 &% 47 ND 94 ND 72 19 28
5 ND 50 011 ND 44 34 NO 15 ND 24 12 21
10 ND 43 01¢ ND 44 32 ND L7 ND 28 10 18

Note: As, Hyg, Se, Ag and Tl ware not found above the limit of detetion.
ND - Non detected.

Analyte

Sb- Antimony 15 180 500 0.2-500
As- Arsenic 5 50 500 0.2-97
Ba- Barlum 100 1000 10,000 70-5,000
Be- Baryllium 0.76 7.5 75 0.1-40
Cd- Cadmium 1 10 100 1.01-10
Cr - Chromium (T) 560 5800 2,500 . 1-1,000
Cr- Chromium (VI} & 50 ' 500

Co- Cobalt 80 800 8,000 1770
Cu- Copper 25 250 2,500 2-300
Pb- Lead 5 50 1,000 1-700
Hg- Mercury 0.2 2 20 0.01-4,6
Mo- Molybdenum 240 3500 3,500 0.2-7

Ni - Nickal 20 200 2,000 <3-700
Se- Selenium 1 10 100 0.05-60
Ag- Silver 5 50 500 0.001-5
TI - Thalliium 7 70 700 0.1-3
Va- Vanadium 24 240 2,400 7-500
Zn- Zing 250 2500 5,000 10-2,000
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10.0 CONCLUSION AND RECOMMENDATION

10.1
1)

2)
3)

4)

10.2

2)
3)

4)

10.3

Summary of Geologic Findings

The area investigated is underlain primarily of the silty to gravelly, fine to coarse sands,
either poorly to well graded, clean materials (SP/SW). Coarse subsoils (GP/GW) accur
at depth of 70 to 80 feet. The subsoils are characteristically permeable. This condition
could enhance vertical rather than lateral migration of contaminants within the
unsaturated {vadose) zone at least within the depth (80 feet) explored,

The fine subsoils, silts and very fine sands, occur as thin and discontinous lenses this
occurience could not significantly retard downward migration of the centaminants.

The interlayering (intertongueing) of the different types of materials is suggestive of the
varying environmental conditions during deposition.

Drilling for monitoring wells in the general vicinity of the Lockheed facilities established
the ground water table within the airport to be between 200 to 230 feet below the existing
ground surface, ’

Summary of Analytical Results

The major contaminants are petroleum hydrocarbons. TPH is in the order of 2,300 -
11,000 mg/kg. While the highast concentration values were detected within the upper 5
foet, contamination in the order of 45 mg/kg was found at depth of 20 feet, Beyond this
depth to 86 feet, no TPH was detected.

Of the targst halogenated analytes, 1,1-DCE, 1,1-DCA and PCE were detacted at lavels
exceeding the DOHS action imit. Thase solvents, wers only found in two boring
lacations, CSB-1 and C8B-2.

While xylenes, ethyl benzene and toluene were detected in 3 borings, their
concentrations were low as compared with the DOHS standards,

CAM metais, while present in the soil samples, were below the STLC,

Conclusicn and Recommendations

The resuits of the present soil investigation and study have confirmed that the subsoils beneath
the propedly formerly leased to Lockheed were impacted by petroleum hydrocarbons, 1,1-DCE,
1,1-DCA and PCE with concentrations exceeding DOMS action levels. Some of these
contaminants may be the breakdown products of TCE and PCE, which Lockheed had used as
degreasing products (Ref. 8) during its operations,

Thers are three areas where significant concentrations of these volatiles wers found. The most
significant is the impacted area related to the sump/drain of the sast concrete pad. The pattern
of concentrations suggested that the source of contaminations is the sumpj/drain. The other
two areas are located within the immadiate vicinity of the sump/drain of the west concrete pad
and area where the service road makes a curve, The contamination detected in these three
areas may be related to previous spills and/or seepage from the drains.
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The occurrence of contamination was confined within the upper 20 feet, decreasing in
concentration from the upper 2.5 to 20 fest. With the ground water at 200 to 230 feet beneath
the area, the chances of this source currently impacting ground water are low. Contaminants
may be adsorbed and/or diffused before they reach the ground water.

Since the subsoils are relatively porous. Contamination was distinctly vertical rather than
horizontal. Contaminanis were found within the immaediate vicinity of the sumps or drains and
within areas whers indications of previous spills ware observed on the surfaca.

In view of the above, no further invesfigation is deemed necessary. Howaver, it is
recammended that the Airport Authority initiate negotiations with Lockheed concerning the
clean-up of the leasehold properly. Based on the present findings, it appears that soil
axcavation may be an appropriate remediation alternative,

The following clean-up levels are proposed for the Lockheed facilities:

1) A clean-up lavel of less than 1,000 ppm for TPH, as approved by the Los Angeles
Department of Public Works for tank removal {(Ref. 6)

2) ©One hundred (100) times the Maximum Contamination Level or State Action Level for
volatile halogenated organic compounds and volatile aromatics, non-halogenated volatife
organic compounds and semi-volatile arganic compounds, as recommended by
Mclaren-Hart (Ref.4).

3} Ten (10) times Soluble Threshold Limit Concentration for metals. Under this criteria,
metals would not be an area of concern,

Since Lockheed is in the process of the remediation study (RI) for its Plant C-1, this leasehold

area which has been impacted by its operation should bs considered and included as part of
this undertaking.
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Health and Satety Planf

Emergency Action Plan

BGPAA 0855



PROJECT HEALTH AND SAFETY PLAN/
EMERGENCY ACTION PLAN

1.0 Intreduction

The purpose of this Occupational Health & Safety Plan is to define the potential exposures and
exacerbating conditions and to describe, in detail, those activities and procedures required to protect
workers from hazardous exposures.

T 2.0 Job Desecriptions

To expedite the sampling program, multiple crews, each with its own equipment, may be operating at
the sites at any given time. The job classifications will be the same for each crew. A member of the
¢rew may, in some cases, perform more than one job assignment. For exampie, because of the
small crew size, the site geclogist/engineer may function as site safety officer, and the field technician
may doubie as safety technician. Job classifications and their assigned tasks are listed bsiow:

2.1 Project Satety Officer: This classification will be responsibie for the overall implementation
and auditing of the Health & Safety Program. He/she may visit sites unannounced to evaiuate
compliance, and, at the send of the project, will complete an evaluation of the overall sffec-
tiveness and enforcement of the program. Eugene Port, CIH, will function in this capacity.

22 Site Engineer/Geologist: This classification will supervise site activities, incluging the handiing
of samples. If a drilling rig is used to obtain subsurface sampies, the site engineer/geclogist
will examine the soil cuttings from each boring and compile a log of the subsurface condi-
tions. He/she will handle the cuttings and work near the drill rig in the restricted area, and will
be responsibie for the sampling operation which will entail decontaminating (cleaning) and
reloading the sampler with brass rings, labeling and packaging samples for transport. This
lattar activity will be pertermed in the controlied access area. Mollie Halewiin, P.E.d will
junction in this capacity.

2.3 Technician: Thig classification will assist the site engineer/geciogist with sampie handling In

the restricted and controlled access areas. Activities will inciude sampling, decontamination
of sampling equipment, and labeling and preparation of samples for tfransport.

3.0 Scope and Purpose of Health and Safety Program

3.1 Protect Worker Health and Safety. There may exist situations during site operations where
persannei could contact loxic materiats. if a drilling rig is used, it may generate a slight
amount of dust from its operation and sample exiraction.

3.2 Comply With Applicable Regulations, ALB will comply with ail Federal and State Occupation-

al Health & Safety regulatians spscified undar OSHA. Specifically, the following Generat
Industrial Safety Orders {GISQ) are incorporated into our program.
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321 GISO 3203 Accident And Nliness Prevention Program

- Administrative supervision of the health and safety pregram. The Site Salety Officer,
~ Is responsibie for the day-to-day implementation of this program. The Project Satety
Otficer will be responsible for staft and employea training and for auditing compli-

ance with the requirements and intent of the program.

- Task and job safely analyses. These are Included as described above,

- Training of workers in specific and general work practices. Al supervisory personnel
{Project Safety Officer, Site Enginoer/Geologist, Site Safety Officer) will be certified
under the provisions ot 29 CFR 1910. All other personnel, who will work under the
direct supervision of one of the aforementioned categories, will have a minimum of
eight hours of training prior to the start of field work. This training will cover toxicol-
ogy, protective equipment, svacuation and emergency respanse procedures, medi-
cal emergency procedures, mechanical and equipment safety, sample handling,
decontamination and security measures.

- Work zones (restrictad, controlled access and neutral). These are described in
Section 4.0.
- Reguiar pericdic inspections of the workplace to discover and correct unsate condi-

tions and work practices.- The Site Safety Officer will conduct & pre-shift inspection
of the tacility, machinery, equipment, safety devices and equipment, etc. The
Project Satety Ctflcer may inspect the sites at his/her discretion,

- Specific heaith and safety hazard awareness- as part of the general project and
- specific task assignments, employees will be informed by ALB of the specific haz-
ards--including toxic exposures, noise, and heat stress--associated with the job and
work site prior 1o start up on each new site.

- Warnings and evacuation routes, plus apprapriate heaith and satety contracts- a list
of emergency telephone numbers and site map will be given to persennet working on
this project.

- Emergency procedures for:

Spills: Contaminated bulk materials will be placed in containers, sealed, and
held until transport to an approved hazardous waste disposal site. Liquids
will be treated with an appropriate spill clean up kit (acids, alkall and organ-
ics}, and stored as mentioned above,

Fira: The following steps are 10 be taken to prevent injury and to limit the
spread of the emergency: alert personnel in the immediate vicinity of a fire;
conting the fire by removing iteams which be fuel to the fire, provided this ¢an
be done without risking being bumed or overcome by smoke; evacuate the
area; and summeoen aid, namsly the local fire department.
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First aid smergencies: Minor first aids should be treated by the site individu-
al selected and trained In advanced first aid. Emergency victims will be
removed from the Immediate disastier area, stabilized, and transpocted by
ambulance. ALB has selected the Paramedics as the first stage smergency
response for injury and/or chemical exposures, including heat stress.

- Response to extreme weather conditlons, such as wind, lightning, floods, ete¢.-
T gevere winds, flooding or electrical storms will dictate that all site activity be halled.

- Personnst protective clothing and devices, as described under specific reguirements
for each site, will be used. ALB will supply those items described In the site-specific
provisions. Workers will be responsible for providing their own coveralls, prescrip-
tion eyewear, and safety shoes. Other appropriate clothing, shoes ar boois and eve
protection, as dictated by this health/safety plan, will be explained by the field super-
visor.

- Laundering of contaminated clothing- ALE will be respensibie for having contaminat-
ed clothing launderad and retumed to the employees. Under no circumstances ara
employees to remove contaminated clothing from the work site.

- Ruies regarding eating, drinking and smoking at the job site-- these activilies are
limited to the neutral area.

- Medical surveillance, including post job and emergency medical care (emergency
treatment facilitivs). Employees will be examined, where required, to establish biood
chemistry profiles and to determine liver and kidney function. Other tests will be
inciuded as determined by site-specific requiraments. The nearest medical facilities
are listed in the Emergency Action Plan.

- Emergency site evacuation, including transport of victims - paramedics emergency
response team will be available to move victims to emergency care facilities.

- "Buddy systern®- this system is designed to sstablish working partners who will
observe physiological and behavieral changes in each other which may be atiributed
to an occupationaily related lliness.

- Enviranmental surveillance- to the axtent that we have been able to specificaily iden-
tify chemical loxicants, continuous area air monitoring may be conducted to quantity
eXxposures.

322 GISO 5194 Material Safety Data Sheets. All empioyees will be notified of all hazard-
ous substances present in the workplace. Material Safety Data Sheets and potential
toxic effacts of substances that may be encountered during operations will be ex-
plained to the field personnet by ALB.

3.23 GISO 3204 Access To Medical And Exposure Records. Each person assigned to
the field will be provided with a copy of his or her own medical records and records of
exposures 1o toxic substances or harmfui physical agents; and MSDS or other infor-
mation availabte an ihe hazardous substances associated with the site activities.

3.2.4 QiSO 5155 Cantrol Of Airbame Contaminants. Every effort will be made to limit the
generation of airborne contaminants, including water sprays where necessary.
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3.25 GISO 3220 Emergency Action Plan. The emergency action pian (Appendix 2) de-
scribes procedurss for reporting fire and other emergencies, emergency procedures,
gscape routes, accounting for all workers after an emergency evacuation, personnel
assigned to rescue and medical duties, alarm systems, and an evacuation plan.
Training in this plan will be conducted as part of the pre-work session.

8.28 GISO 5144 Respiratory Protection Program.  This program wilt cover the following
subjects:

- selection and use of air purifying respiraters, and air supplied, if necassary;

- medical clearance for personnel requirad lo wear negative pressure air puri-
fying respirators;

- instruction and training In use of respirator;

- cleaning, sanitizing, repair and storage of respirators;

- respirator fit testing;

- posting of required respirator usage; and

- quantification of potential exposures.

4.0 Work Area DGSCﬂ_QfIOﬂS

4.1 Restricted Area. That area around the drill rig or other samgpiing centsr from 10 to 25 feet
radius, depending on site conditions. This perimeter may be axtended, depending upon winds
and dust blowing.

Employees in this area will wear protection consisting of hard hat or cap; gioves; long-legged
pants; and closed-iced shoes. At the direction of the Site Safety Otficer, or the Project
GeologisVEnginesr, all personnel In the restricted zone ghall don a futl-face respirater, or
safety glagses/goggles with haif-facs respirator, and continue to wear this equipment until
otherwise directed.

4.2 Caontrolled-Access Area.  The area extending away from the perimeter of the restricted area
to an additional distance of 10 v 25 feet, depending on conditions. This area may be elimi-
nated tor small sites, depsnding on the nature of operations being conducted, Clething for
empioyees in this zone shall consigt of long-legged pants, short- or long-sleeved shirt, and
closed-toad shoes. Hard hais and respiratory protection equipment shall he kept in ready-te-
usa condition in this zone.

4.3 Neutral Area. That area used for tasks not required to be prefarmed in the restricted or

controlled-access areas, and axtending out from the perimeter of the controlled-access area.
Clothing requiremeants are the same as for the contrelied-access zone.

5.0 Bespiratory Protsction Program

5.1 Qualitication To Wear Negative Pressure Respiratar. All personnel required to wear a nega-
tive pressure, air purifying respirator will have to dispiay a minimum pulmonary function of
75% of predicted for FEV ,, FVC, FEF 4 ?'and FEF/FVC Ratio. Each individual will
atherwisa have to be physically fit to wear suc a device, as determined by an examination
by a physician.
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5.2

£.3

Respirator Sefection And Fit Testing. Each individual assigned to a "restricted” or "controlied
access” area will be properly fitted with a full- ar haif- mask face piece air purifying respirator.
Alr purifying cartridges will meet tho NIOSH Approval TC-23C-79/161/243/244/201 or 286,

Fit the facepisce on the nose bridge, making sure that you are able to breathe through the
nose. Then swing the boitom of the facepiecs into contact with the chin. Position the head-
bands with longest straps above the ears over the crown of the head, and the shortest straps
below the ears, around the nape of the neck; then adjust for camfort by moving adjustment
slides to lengthen or shorten straps. Adjust the straps just snug enough so that no air leaks
around the facepiece. it is net necessary to pull the straps so ight that the respirator digs into
the {acs.

The respirator must be subjected to the folfowing tightness test before selection and each
use. Test respirator for leakage using a positive pressure method. Lightly place paim over
exhalation valve cover. Gently exhale. A siight pressure should build up inside the respirator.
it any leakage is detecled around the facial seai, readjust the head harness straps, and
repeat the test uniil there is no leakage. If other than facial leakage is detected, the condition
must be investigated and comrected before another test is made. A negative pressure test will
be performed. Lightly piace paims over cartridge or filter holders. Gently inhale and the
tacepiece should collapse against the face. The respirator must pass the tightness tests
befors the respirator is used. The respirator will not fumish protection uniess all inhaled air is
drawn through a suilable cartridge or filter, as described ahove.

The respirator must pass a qualitative fit test for final selection prior to each shift’s use. This
will be done by generating an Irritant smoke {for filter cartridges) or amyl acetate banana oder
(for organic cartridges). Generate the smoke or odor under the chin and around the bridge of
the nose (keeping the eyes tightly closed). During this test, the individuatl should undergo
various facial expressions, including grimacing and smiling. if the wearer passes this type of
quaiitative {it test, the respirator can be worn in atmospheres up to 10 times the respective
thresheld fimit values (TLV). :

Preparaticn For Raespirator Usa. There are five inspection points, listed below, that shouid be
checksd before donning the respirator. Under ne circumstances shauld a respirator that fails
inspection be used. The respirator should be repaired or repiaced.

B.3.1 Headbands: Check o see that the headbands still have their etasticity. Inspect for
breaks or tears in the material and make sure aII clips, fasteners, and adjusters are
in place and working property,

5.3.2 Facepisce: Check facepiece for dirt, cracks, tears, or holes. Inspect the shape of
the facepiece for possibie distortion that may occur from improper storage. Maks
sure that rubber is {lexible, not stiff. Check the aluminum yoke for cracks.

5.3.3 Inhaiation and Exhalation Valves: Check for cracks, tears, distortion, dirt, or bu:!d -up
of material between valve and valve seat.

5.3.4 Carridge Holders: Check to make sure gaskets are in place; check for cracks and
damage to threads.

535 Cartridge and/or Fiiters: Make sure cartridges and filters are clean. Never try to
clean a filter or cartridge by washing it or using compressed air. Inspect the cartridge,
parficularly the metal sealing band around the bottom, for dents, scratches, or other
damage.

5 BGPAA 0860



54

5.5

55

8.7

- Thread carlridges into receptacles carefully. Hand tighten to prevent damage to
threads and to insure a goed seal against the gaskets. Insert appropriate filters into
the appropriate filter cover, Never load a filter into the raceptacle. Snap filter covers
ento both receptacle or cariridges taking care not to damage filters,

The following conditions are Indications that the cartridge or filters have served their
useful life and should be replaced. Carfridges: QOder or taste of gasas or vapors; eys,
nese, or throat iritation. Filters: Excessive breathing resistancs upon inhalation.

Respirator Maintenancs And Cleaning. The facepiecs (with cariridge removed) shouid be
cleanad and sanitized after every use. A light dish soap solution followed by a blatting action
and air drying will suffice. Never exceed 1209 F temperature in order to avoid facepiece
distortion. After cleaning and maintenance, and when not in use, each respirator should be
stored in an air tight bayg, such as a piastic refrigerator bag with twist-seal.

The respirator must be kept in good condition to function properly. When any part shows
evidence of excessive wear or failure, i should be replaced immediately with the proper part.
Extra parts will be readily available. Do not use parts from a different brand or type of respira-
tor. - : :

Contraindications For Chemical Cartridge Use. Many chemicals do not have an ador at a
lovel low enough to give adequate warning of cartridge failure. All persannel must consult
the manutfacturer's instructions for a specific list of materials for which that respirator and
cartridge should not be used,

Recordkeeping/Program Administration. The project supervisar will maintain a list of respira-
tors assigned o sach individual, Each individuail will acknowiedge in writing that they have
received respiratoery protection training, including the selection, care and maintenance of their
respective respirators., ‘

The project safety officer will be responsibis for assuring that all individuals comply with the
requirsments of the program. He/she will randomly check each individual's respirator to
assure compliance with the proper care and maintenance of the respirator and cartridge.

Empioyess found violating the terms of this implementation program will be issued a written
warning upon first vioiation, followed by disciplinary action on the second violation and re-
lease from the project upon the third vioiation.

Program Audit. The Project Salety Officer wiil check records and may observe actual pro-
gram compiiance to assure that the terms and intent of the respiratery protection program are
being followad. ' '
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EMERGENCY ACTION PLAN

Notification and Summoning Assistance. The following procedures should be used to summon as-
sistance in case of emergency:

Fire: Dial 911 to call Firefighters in case of fire. A fire extinguisher is available with the drill
rig for use in case of small fires. The first consideration will be personnel safety, and crews
will be instructed not to attempt to handle emergencies where possibie injury would result.

Medical Emergency: Dial 911 to summon the paramedics for situations requiring medical
attention {gerve hieeding, shack, heat stroke, major injuries, etc.). Administer first aid and
ingtitute emergency actions until paramedics arrive.

Medical Non-gmergency: Patient should drive {or be driven) to Burbank Community Hospital at the
intersection of Glenoaks Boulevard and Olive Avenue. From the Airport, turn right (scuth) on Holly-
wood Way, tumn feft (east on Empire Avenue, bear right {south} on Victory Boulevard to Olive Avenue.
Tumn left {northeast} on Olive and proceed over the -5 Freeway 1o the Hospital. The telephone
number is {818) 953-6500.

Other Non-emergency: Diail {714) 990-3382 for A, L. Burke Enginsers, Inc.

Evacuation Procedures: [n case of emergency requiring evacuation, notify SSP persennel immadi-
ately and follow their evacuation plan. Personnel shall assemble outside the plant gate after the
evacuation o be accounted for and receive further instructions. Mo one shall reenter an evacuated
site until the Site Safety Cfficer has given clearance to retum.

intra-Site Communications: Because of the small size of the crews and the work areas, oral commu-
nications shall be used to minimize the potential for confusion during and emergency. Where a tele-
phone is not easily accessible from the work locations, ALB will provids a portable cellular telephons.

Documentation: The Site Safety Officer shall prepare a compiete report on any emergency incident
including the date, time, nature of the incident, action faken and final outcome. This intormation shall
aise be entered in the field iog.
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APPENDIX - 2

Soil Gas Survey, Burbank-Glendale-Pasadena
Airpon, Burbank, California: Report Prepared
by Targst Environmental Services, inc,,

October 1991
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SOIL GAS SURVEY
BURBANK-GLENDALE-PASADENA AIRPORT

BURBANK, CALIFORNIA

\\.&__- @%ET ENVIRONMENTAL SERVICES, INC. :...4/
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80IL GAS BURVEY
BURBANK~GLENDALE-PASADENA AIRPORT

BURBARK, CALI¥ORNIA

PREPARED FOR

2A.L.. BURKE ENGINEERS, INC.
451 WEST LAMBERT ROAD, SUITE 211

BREA, CALIFORNIA 92621

PREPARED BY

TARGET ENVIROMMENTAL SERVICES, INC.
9180 RUMSEY ROAD
COLUMBIA, MARYLAND 21045

{301) S92-6622

OCTOBER 1991

BGPAA 0865



EXECUTIVE SUMMARY

On September 11 and 12, 1991, TARGET Environmental Services,
Inc. (TARGET) conducted a soil gas survey at Burbank-Glendale-—
Pasadena Airport, Burbank, California in an area south of the
Lockheed Corporation Area C-=1. Samples were collected at 6 feet
in all sampling locations and at multiple depths in nine locations
and were analyzéd by GC/FID and GC/ECD for petrocleum and halo-
genated hydrocarbons, respectively.

Elevated levels of 1,1,1-TCA, PCE and t-1,2-DCE and lower
levels of TCE, MIBE/pentane, acetone, benzene, toluene, and the
xylenes were cobserved within the survey area. Map patterns of the
halogenated hydrocarbeons and MTBE/pentane suggest that the contam-
inants originated in or near the wash down areas. The low levels
of petroleum hydrocarbons present in scattered locations arcund the
survey are probably related to vehicular use. While the concen-
trations of halogenated hydrocarbons were typically of similar
magnitude at all depths, the occurrences of non~halogenated
hydrocarbons, with the exception of MTBE/pentane, were limited to

-the shallower samples.
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Intreduction .

| A. L. Burke Engineers, Inc. contracted TARGET Environmental
Services, Inc. (TARGET) to perform a soil gas survey in an area
south of the LocKheed Corporation Area C-1 at the Burbank-Glendale-
Pasadena Airport in Burbank, California. The purpose of the soil
gés survey was to determine the presence and extent of volatile
hydrocarbons in the subsurface. Ground water -and soils infermation
were not reported. The field phase of the soil gas survey was

‘conducted September 11 and 12, 1991.

Detectability

The soil gas survey data presented in this report are the
result of precise sampling and measurement of contaminant concen-
trations in the vadose zone. Analyte detection at a particular
location is representative of vapor, diésolved, and/or ligquid phase
contamination at that location. The presence of detectable levels
of target analytes in the vadose zone is dependent upon several
factors, including the presence of vapor-phase hydrocarbons or
.dissolved or liquid concentrations adequate to facilitate volatil-

- ization into the unsaturated zone.
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Terminology

In order to prevent misunderstanding of certain terms used in
this report, the following clarifications are offered:

The term "feature"lis used in reference to a discernible
pattern in the contoured data. It denctes a contour form rather
than a definite or separate chemical occurrence. |

The term “occurrence" is used to indicate an ‘area where
chemical compounds are present in sufficient concentrations to be

detected by the analysis of soil vapors. The term is not indica-

- tive of any specific mode of occurrence (vapor, dissolved, etc.),

and does not necessarily inﬁicate or suggest the presence of "free
product® or "phase-separated hydrocarbons."

The term "anomaly" refers to an area where hydrocarbons were
neasured in excess of-what would normally be considered "natural®
or "hackground" levels.

The term "analyte™ refers to any of the hydrocarbons standard-
ized for gquantification in the chromatographic analysis.

The term ®vadose zone" represents the unsaturated zone between
the ground water table and the ground surface.

The term “"indicates" is used when evidence dictates a unique
conclusion. The term “suggests" is used when several explanations
of certain evidence are possible, but one in particular seems more
likely. As a vresult, "indicates" carries a higher degree of
confidende in a conclusion than does "suggests.®

The terms "elevated" and "significant" are used to describe
concentrations of analytes which indicate the existence of a

potential problem in the soil or ground water.
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Field Procedures

Soil gas samples were collected at a total of 49 locations,
as shown in Figure 1. Samples were collected at multiple depths
at most of the locations. The first one or two digits in the
sample numbers represent the sampling depth, i.e., “ew, wion, 15w
and "20", The last two or three digits represent the sample
location number.

To collect the saﬁples, a van-mounted hydraulic probe was used
to advance connected 3' sections of 1" diameter threaded steel
casing down to the sampling depth. The entire sampling system was
purged with ambient air drawn through an organic vapor filter
cartridge. A teflon line was inserted into the casing to the
bottom of the hole, and the bottom-hole line perforations were
isolated from the up-hole annulus by an inflatable packer. A
sample of in-situ soil gas was then withdrawn through the probe and
used to purge atmospheric air from the sampling system. A second
sample of soil gas was withdrawn through the probe and encapsulated
in a pre-evacuated glass vial at two atmospheres of pressure (15
psig}. The self-sealing vial was detached from the sanmpling
system, packaged, labeled, and taken to TARGET's on-site mobile
laboratory for analysis. When equipment malfunctioned, the
remaining samples were shipped to TRRGET's corporate headquarters
and analyzed in the home laboratory.

At sampling locations where samples were collected from more
than one depth, the shallow sample was collected first, and then
the probe was further advanced to collect deeper samples in the

same manner as above.
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Prior to the day's field activities all sampling equipment
and probes were decontaminated by washing with soapy water and
rinsing thoroughly. Internal surfaces were flushed dry using pre-
purified nitrogen or filtered ambient air, and external surfaces
were wiped clean using clean paper towels.

Field control samples were collected at the beginning and end
of each day's field activities and after every twentieth soil gas
sample. These QA/QC samples were obtained by inserting the probe
tip into a tube flushed by a 20 psi flow of pre-purified nitrogen
- and collecting in the same manner as described above.

Three sample locations ({Stations 1007, 1516 and 1521) were
sampled a second time after the initial sample vials were broken

during analysis.
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Laboratory Procedures

The samples collected during the field phase of the survey
were subjected to both of the following analyses. One analysis was
conducted according to EPA Method 601 (modified) on a gas
chromatograph equipped with an electron capture detector (ECD), but
using direct injection instead of purge and trap. Specific
- analytes standardized for this analysis were:

1,1-dichloroethene {(1,1-DCE)
methylene chloride (MC)
trans-1,2~dichlorocethene (t-~1,2-DCE)
1,1-dichlorocethane (1,1-DCA)
cis~1,2~dichloroethene (c-1,2-DCE)
chloroform (CF)
1,1,1~-trichloroethane (1,1,1~TCA)
carbon tetrachloride (CT)
trichloroethene (TCE}
1,1,2-trichloroethane (1,1,2-TCA)
tetrachloroethene (FCE)

The halogenated hydrocarboens in this suite were chosen because
of their common usage in industrial solvents, and/or their degrada-
ticnal relationship to commonly used compounds.

The second analysis was conducted according to EPA Method 602

'~ (modified) on a gas chromatograph equipped with a flame ionization

detector (FID), but using direct injection instead of purge and
trap. The analytes selected for standardization in this analysis

were:
acetone
methyl tertiary butyl ether (MTBE)
methyl ethyl ketone {(MEK)
benzene
toluene
chlorobenzene
ethylbenzene
meta- and para- xylene
ortho-xylene
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These compounds were chosen because of their utility iﬁ
evaluating the presence of fuel products, or petroleum-based
solvents,

The Total FID Volatiles values were generated by summing the
areaé of all chromatogram peaks and calculated using the instrument
responsé factor for toluene. Injection peaks, which alse contain
the light hydrocarbon methane, were excluded to avoid the skewing
of the Total FID Volatiles (Totals) values due to injection distur-
bances and biogenic’ methane. For samples with low hydrocarbon
concentrations, the calculated Total FID Volatiles concentration
is occasionally lower than the sum of the individﬁal analytes.
This 1is because the response factor used for the Total FID
Volatiles calculation is a constant, whereas the individual analyte
response factors vary with concentration. It is important to
understand that the Total FID Volatiles levels reported are
relative, not absolute, values.

The analytical equipment was calibrated using an instrument-
response curve and injection of known concentrations of the above
standards. Retention times of the standards were used to identify
the peaks in the chromatograms of the field samples and their
response factors were used to calculate the analyte concentrations.
The tabulated results of the laboratory analyses of the soil gas
samples are reported in micrograms per liter (ug/l) in Tables 1 and
2. The first one or two digits in the sample numbers_represént the
sampling depth; i.e., "6", "10", "18"% and "20". The last two or
three digits represent the sample location number. Although

"micrograms per liter" is equivalent to "parts per billion (v/v)"
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in water analyses, they are not equivalent in gas analyses, due to
the difference in the mass of equal volumes of water and gas
matrices. Because pentane and MTBE co-elute, they are listed
together in the table. The xylenes concentrations reported in
Table 1 are the sum of the m—- and p-xylene and o-xylene concen-
trations for each sample.

- For QA/QC purposes, a duplicate analysis was performed on
every tenth field sample. Laboratory blanks of nitrogen gas
(99.999%) were also analyzed after every tenth field sample.

A total of five samples vials (Samples 612, 1007, 1516, 1521,
and 2022) were broken dﬁring analysis. Samples were recollected
at three of the locations, as mentioned in the Field Procedures
section; however, analytical data are not available for Samples 612

and 2022.
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Discussion and Interpretation of Results

In oxder to provide graphic presentation of the results,
individual data sets in Tables 1 and 2 have been mapped to produce
Figures 2 through 8. Map sample poiﬁts with no data shown indicate
that the analyte concentrations in the sample were below the
detection limit. Analytical data for all sampling depths are shown
on the maps; however, contours respect the data obtained from the
._6' sampling depth.

GC/ECD analysis revealed that 1,1,l1-~trichloroethane (1,1,1-
TCA, Figure 2) was the most prominent halogenated hydrocarbon on
the site. Concentrations of 1,1,1-TCA were highest beneath
(station €20) and south of the wash down aréas (location B5).
Concentrations in the soil gas were elevated at all Jdepths
(stations 605, 1005, 1505, and 2005). Lower levels were present
at all other sampling locations and at all depths. The tetra-
chloroethene (PCE) and trichloroethene (TCE) map patterns resemble
the 2,1,1-TCA features and are not mapped separately. PCE and TCE
were observed in all samples, with the highest concentrations
observed in samples collected south of and beneath the wash down
areas. The trans-1,2-dichloroethene occurrence (t-1,2-~DCE, Figure
3) was limited to the area in and around the wash down area and to
several isolated samples to the west and south.

| GC/FID analysis indicated that Total FID Volatiles (Figure 4)

were highest in and beneath the wash down areas. Low levels
cccurred at most of the remaining sampling locations. MTBE/pentane
(Figure 5) were highest in and around the wash down areas. Xylenes

{Figure 6) were present in low levels in several samples around the
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wash down areas and in some samples across the service road. Low
levels of acetone (Figure 7) occurred in several samples in aﬁd
near the service road. A low level of benzene {Figure 8) was
present at one sampling location (Station 607) near the service
road.

The FID chromatogram signatures of samples with elevated
‘levels of volatile hydrocarbons show isclated peaks typical of
halogenated hydrocarbons, as exemplified by Chromatogram 1, Sample
.2005. Peaks indicative of low levels of petroleum hydrocarbons are
.evident in the chromatograms of a number of samples, as exemplified

by Chromatogram 2, Sample 617.

[ P -

z o e :::" ...............................................................................
FE 8 _ T
CHROMATOGRAM 1. GC/FID CHROMATOGRAM 2. GC/FID
SIGNATURE OF SAMPLE 2005 SIGNATURE OF SAMPLE 617

Elevated levels of 1,1,1-TCA, PCE and t-1,2-DCE and lower
levels of TCE, MIBE/pentane, acetone, benzene, toluene, the xylenes
were observed within the survey area. Map patterns of the halo-
genated hydrocarbons and MTBE/pentane suggest that the contaminants
originated in oi:' near the wash down areas. The low levels of
petroleum hydrocarbons present in scattered locations around the

survey are probably related to wvehicular use. While the
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concentrations of halogenated hydrocarbons were typically .of
similar magnitude at all depths, the occurrences of non-halogenated
hydrocarbons, with the exception of MTBE/pentane, were limited to

the shallower samples, i.e., samples collected at 6' and 10°'.
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ANALYTE CONCENTRATIONS VIA GC/FID {ug/L)

JAEL

1

PENTAMES CHLORG- ETHYL- TOTAL FID

SANPLE ACETCHE MISE, MEK BEMZENE TOLUENE BENZENE BENZENE XYLEKES VOLATILESZ
01 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 1.0 1.0 «1.0
602 <1.0 <3.0 <1.0 <i.0 <1.0 1.9 <1.0 <i.0 2.6
603 <1.0 <1.0 <1.0 <1.0 <$.0 <1.0 <i.0 <1.0 2.6
604 <1.0 <i1.9 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 2.3
&0% <1.0 1% <t.0 <1.0 1.9 <t.G <1.% 3.1 50
1065 <1.0 23 <1.0 <1.0 1.2 <1.0 <1.0 2.6 59
1505 <1.0 18 <%.0 <1.0 <1.0 <{.0 <1.0 <1.0 40
2005 <1.0 12 <1.0 <1.9 <1.0 <1.0 «<1.0 <1.0 27
606 <1.0 <1.0 <t.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.0
1006 <$.0 <1.0 <1.0 <1.0 1.1 <1. <1.0 <1.0 1.2
1508 <1.G <1.0 <3.0 <1.0 <$.0 <1.0 <1.9 <1,0 1.9
2004 <1.9 <1.0 <1.D <1.0 <1.9 <t.0 <1.0 <1.0 2.1
07 1.9 <1.0 1.0 1.0 1.9 <i.0 <1.0 3.0 6.6
007 1.8 <1.0 <1.0 <1.0 1.7 <1.0 <1.0 2.8 5.9
1507 <1.0 <1.0 <1.0 1.0 1.0 <1.0 <1.,0 <1.0 1.0
2007 <1.0 <1.¢ <1.0 <1.0 <t.0 <1.0 <1.0 «<1.0 2.3
408 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <1.0
&09 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.8 <1.0 <1.0
610 «<1.0 <1.0 <1.0 <t.0 1.1 <1.0 <l.g 1.2 4.8
611 <1.0 <1.0 <1.0 <t.0 «1.0 <1.0 1.0 <}.0 1.0
1012 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.2
1512 <1.0 <1.0 <1.0 <1.0 <1.Q <1.0 <1.49 <1.0 2.1
2012 <1.0 <1.G <1.0 <1.0% <1.0 <1,0 <1.0 «<1.0 2.6
613 <1.0 <1.0 <1.B <1.0 <1.0 <1.0 <1.0 <1.0 1.5
614 <1.0 <§.8 <%.0 <1.0 <1.0 <1.0 <1.0 <1.0 S.4
1014 <1.Q <1.0 <}.0 <t.8 <%1.0 <1.0 <}.0 <1.0 K9 Y
1514 <1.0 1.8 <1.0 <1.0 <1.0 <1.0 <i.8 <1.0 3.9
2014 <1.0 2.0 <1.0 <1.0 <1.14 <1.0 <1.0 <1.0 4.8
&1i5 1.2 <1.0 <1.0 <1.0 1.2 <} .0 <1,0 «<1.0 2.8
1015 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.G <1.0 1.4
1515 <3.0 <1.0 <t.0 <1.0 <1.0 <1.0 <1.G <1.0 1.6
20615 <1.0 <1.0 <1.0 <1.% <1.0 <1.0 <i.0 <1.0 2.2
814 <1.9 <1.0 <}.0 <1,0 1.3 <1.0 1.0 2.6 3.4
1016 <1.0 <i.0 <1.0 <1.0 1.1% <1.0 <1.0 <{.0 <1,0
15156 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.9 <1.0 1.6
2016 <%.0 <1.4 <i.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.6
&7 <1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5
618 <1.0 <1.0 <1.0 <1.9 <1.§ <1.4 <i.Q <1.0 1.6
MEX = HMethyl ethyl ketone

TCOMCENTRATIONS BASED O RESPONSE FACTOR OF WTBE

2C&LGI.ILATEEI USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AMD THE INSTRUMEKY RESPONSE FACTOR
FOR TOLUENE

11
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TABLE 1 (cont)
ANALYTE CONCENTRATIONS VIA GC/FID (us/l)

PENTANE/S CHLORD- ETHYL- TOTAL FID
SAMPLE ACETONE m‘g_g.: MEX BENZENE TOLUEN BENZERE BENZENE AYLENES mnu—:sz
519 <1.0 <1.0 <1.G 1.0 <1.9 <1.9 <1.0 <1.0 3.9
620 <1.0 17 <1.0 1.6 <1.0 <1.9 <1.0 <1.0 26
621 <1.0 <1.0 <1.0 <1.6 <1.0 <1.0 <1.0 <1.0 3.0
1021 <1.0 <1.0 «<1.0 <1.0 1.2 <1.0 <1.0 2.5 3.8
1521 <1.0 <t.0 <1.0 <1.0 <1.0 «<1.0 <1.0 «<1.0 1.0
2021 <1.0 2.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5
622 «1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.,0 6.0
1622 <1.0 <1.0 <1.0 <1.9 1.1 <1.0 <1.0 «<1.0 2.3
1522 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <t.0 «1.0 1.0
FIELD COMTROL SAMPLES
107 «<1.0 «<1.90 «<1.0 <1.0 <1.0 <1.9 <}.4 <1.0 <i.0
102 <i.0 <1.90 <1.0 <1.0 %1.0 <1.0 <1.0 <t.0 <1.0
103 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <3.0 <1.0 <1.0
104 <1.1 <1.0 <1.0 <1.0 <1.0 <1.9 <1.0 <}.0 <1.0
105 <t.0 <t,0 <1.0 <. 1.0 <1.0 <1.0 <1.0 1.0
106 <1.0 <1.0 1.0 <3.0 <1.0 <1.0 <1.0 <1.0 <1.0
LABORATORY DUPLICATE AMALYSES
1005 «1.0 23 <1.0 <1.0 1.2 <1.0 <1.0 2.6 59
10058 <1.0 23 <1.0 <1.0 1.1 <1.¢ <1.0 2.6 58
2006 <1.0 1.0 <1.0 <1.0 <1,0 <1.0 <7.0Q <}.0 2.9
20068 <1.0 <1.0 <1.8 <1.0 <1, <1.0 <$.0 <t.0 2.7
613 <1.0 <1.0 <1.0 <1.0 <1.0 «<1.0 <1.0 <t.0 1.5
H13R <1.0 <t.0 <].0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1
1021 «<1.0 1.0 <1.0 <1.0 1.2 <1.0 <1.0 2.5 3.8
10218 <1.0 <t.0 <1.90 <1.0 1.2 <i.0 <1.0 =<1.0 2.3
LABORATORY BLAKKS
10058 «<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 «<1.0 <1.0
20068 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
5138 <1.0 <1.0 <1.0 «<1.0 <1.0 <1.90 <1.0 <1.0 <1.0
10218 <1.0 <1.0 1.0 <i.0 <1.0 <1.0 «1.0 <1.0 <1.C

MEK = Hethyl ethyl ketone

1

ZGAI.CIMTED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS AND THE INSTRUMENT RESPONSE FACTOR

FOR TOLLERE

CONCENTRATIONS BASED OM RESPONMSE FACTOR OF MTBE
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TABLE 2

ANALYTE COMCENTRATIONS VIA GC/ECD (ug/l}

SARPLE  11DCE MC tiznee 11pgh__ cl2nce cF 1111CA cr JLE 112TCA PCE
&01 <1.0 <1.90 <1.0 <1.0 <1.¢ <0,10 6.93 <0.05 .14 <0.10 0.g2
&02 <1.0 <1.0 <1.0 <1.0 <i.0 <0.90 4.0 <(.05 2.35 <0.1Q 2.8
403 <1.0 <1.0 <1.0 <1.0 <1.0 <0.10 10 <}.05 0.30 <Q, 10 3.3
&04 <1.0 <i.0 2.4 <1.0 <1.0 <0.10 11 <J.05 0.15 <0.10 3.0
805 <1.0 <10 20 <1.4 <1.9 <0.10 82 <0.05 0.7r <10 14

190% <1.0 <1.0 38 <1.0 <1.0 <0,10 135 <].05 0.46 <010 16
1305 <1.0 <1.0 30 <1.9 <1.0 <0.10 109 <(,05 0.38 <2.10 13
2005 <t.0 <1.0 23 <1.0 <1.8 <0.10 75 <005 0.32 <0.10 9.7
604 <1.0 <1.0 <1.0 «<1.0 <1.0 <0.10 3.8 <0,05 .M <0.19 1.5
10048 <1.0 <i.0 <t.0 <1.0 <1.0 <Q.10 2.0 <(, 05 <0.19 <0.10 .73
1504 <1 <1.0 <1.0 <1.0 <1.0 <0.10 5.0 <(}.05 <0.10 <0, 11 1.5
2008 <i.0 <1.0 <1.0 <1.0 <1.0 <0.10 4.8 <0,05 0,14 <0,10 1.8
T &07 <1.0 <t.0 1.9 <{.0 . <t.0 <010 1.2 <0.05 G.5% <3.10 2.9
1807 <1.0 <1.0 <1.0 <1.0 <10 <010 0.13 <0.95 G.1& <0.1¢ 0.99
1507 <1.0 - <1.0 <1.8 «1.0 <1.0 <0.10 3.8 «,05 <0.10 <3.10 0.98
2007 <1.0 <1.0 <1.9 <1.0 <1.0 <Q,.10 4,7 Q.05 8.4 <0.16 1.1
&08 <1.0 <1.0 <1.9 <1.0 «<1.Q <G.10 1.3 <0.05 6.22 <0.10 1.3
609 <1.0 <1.0 <1.0 <1.0 1.0 <0.10 0.60 <0.05 0.18 <0.10 1.2
410 <i.0 «<1.,0 <1.0 <1.0 <1.0 <610 0.86 <0,95 0.42 <0.10 1.8
611 <1.0 <1.0 <t.¢ <1,0 <1.4 <0,10 D94 <0.05 4.23 <}.10 1.3
0142 <1.0 <1,0 <1.0 <1.0 «<1.,0 <0.10 6.9 <Q.05 I b <0.10 1.7
1512 <1.0 <1.0G <1.0 <1.0 <1.4 <0.10 5.8 <0.05 <0.10 <0.10 1.2
2012 <1.0 <1.0 1.5, <. «<1.9 <0.10 11 <0.05 <0.14 <0.10 1.6
413 <1.0 <1.0 <1.0 <1.8 <1.0 <0,10 3.9 <0.0% 0.16 <0.10 1.9
614 <1.0 <1.0 <1.0 <1.0 <1.4 <(.10 14 <(,0% 0.20 <0,10 2.6
1914 <1.0 <1.0 <t.0 <1.0 «<1.4Q <0.10 7.9 <0.05 0.72 <0, 10 2.1
1514 <1.0 <1.0 <1.¢ <1.9 <1.4 <0.10 15 <0.05 0.13 <(3.10 z2.5
2014 <1.0 <1.0 <t.Q <1.9 <1.0 <0.10 14 <0.05 0.13 <0,10 2.3
615 <1.0 <1.0 <1.¢ 1.0 <1.0 <0.10 3.8 <005 0.14 <Q.10 1.3
1015 <1.0 <1.0 <1.0 <1.9 <1.0 <0.19 3.5 <0.05 Q.1 <0, {0 0.87
151% <7.0 <1.0 <1.0 <1.0 <1.9 <G. 10 5.5 <0.05% <0.10 <0, 10 1.3
2015 <T.0 <1.0 <1.0 <1.9 <1.0 <0.10 5.4 <0.0% <{.10 <0. 10 1.2
&18 <1.0 <1.0 <1,0 <1.8 <. =G.190 1.3 <0.05 G_30 <0.10 1.3
016 <1.6 <1.0 <t.0 <1.8 <i.0 <(.10 1.8 <1}, 05 5.4 «0.,19 .96
1518 <1.0 <1.0 <1.0 <1.8 «<1.0 <Q.10 «<{(.1i0 <{0.05 <3.10 <0.19 <(3.05
2016 <7.0 <1.0 <1.0 <].9 <1.0 <0.10 3.4 <G.0% 0.12 <(.10 0.99
s17 <1.0 <1.0 <t.0 <1.0 1.0 <0.10 3.8 <0.0% 0,13 <0.10 1.5
11oCE = 1,1-dichlorosthens MC = methylene chloride
t12BCE = trans-i,2-dichlorpethene 1A = 1,1-dichloroethane
ct2DCE = cis-1,2-dichloroethens cF = chlorofors
TMTeR = 1,1,1-trichloroethane CT = carbon tetrachloride
TCE = trichloroethens 112TCA = 1,1,2-trichlorcethane
PLE = tetrachloroethene
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JABLE 2 {cont)
ARALYTE COHCENTRATIONS VIA GCL/ECD (ug/l)

SANWPLE  11bCE BC 112DCE 1iDCA e1MCE CF 1I1TCA CT ) TCE 11Z21CA PEE
418 <1.0 «<1.0 <1.D <1.0 <1.Q <0.10 2.8 <0.05 0.19 <0.10 1.5
419 <1.0 <i.0 1.2 <1.0 <i.0 <0,10 15 <G.05 0.27 <G.10 5.3
620 <1.0 <1.0 22 <1.0 <1.0 <0.10 113 <0.05 0.49 <0.174Q 2.4
é21 <1.0 <1.0 1.0 <1.0 <1.0 <0.10 7.5 <0.05 6,22 <(.10 2.9

jo21 <1.0 <1.0 <}.0 <1.6 1.0 <0.10 6.1 0,05 G6.28 <G.10 2.4

1521 <1.0 <1.0 1.1 <3.0 <1.6 <5.10 1.% 0,05 g.10 <0.10 0.8%

2621 <i.f <1.9 2.4 <1.0 <{.0 <(,1% 12 <].05 0,13 <10 2.2
622 <1.0 <1.0 <1.0 <1.¢ <t.0 <0.,1¢ 2.7 <Q.05 e.57 <03.10 2.7

1022 <1.0 <1.0 <1.0 <1.0 <1.0 <0.10 4.5 Q.05 0.12 <. 19 1.5

1522 <1.0 <1.0 <1.0 <1.0 <1.0 <0.10 39 <0.05 0.7 <0.10 1.4

FIELD COMTROL SAMPLES
M <1.0 <1.0 <1.,0 <1.9 <1.0 <0.10 <0.10 <005 <0,%0 <3.10 0.29

T 102 <t.0 <1.0 <1.0 <1.0 <1.0 <010 <0.10 <0.05 <. 10 <(.10 0.11
103 «<t.0 <1.0 <1.0 <1.0 <1.0 <0,10 <0.10 <0.05 <(. 10 <0, 10 0.04
104 <1,0 <10 <1.0 <}.0 <1.0 <. 10 <0.10 <0.05 (.10 <0.,10 0.23
105 <1.0 <i.0 <1.0 <i.0 <1.0 <0.10 <0.10 <0,05 <0.10 <0.19 0.96
106 <1.0 <1.0 <1.0 <t.k «<1.0 <0,10 <0.10 | <0.05 <. 10 <0.10 <0.05

LABORATORY DUPLICATE ANALYSES

Hos 1.0 «<1.0 38 <1.0 <1.0 <0.10 22 <005 0.46 (.10 8.8

10058 <1.0 <1.0 35 <1.0 <1.0 <0.10 22 <0.0% 0.44 <0.10 8.8

2006 <10 <1.0 <1.0 <1.@ <1.0 <0.1) 6.8 <0.05 0.1 <0,10 1.8

2006R <1.¢ <1.0 2.1 1.0 <1.0 <0.10 6.9 <0.05 0.4 «(1.10 1.7
613 <1.0 <1.0 <1.0 <1.0 1.0 <0.10 3.9 <0.05 0.16  <0.10 1.9
&13R <}.0 <1.4 <1.0 <1.0 <1.0 «0.10 4.0 <0.05 0.4 <G.10 1.4

1021 <1.0 <1.0 <1.Q <1.0 <1.0 <0.10 6.1 <}1.05 0.28 <0.10 2.4

1021R <1.0 <1.0 <1.0 <1.0 <i.0 <0.10 6.0 <0.05 .28 <0.10 2.4

LABORATORY BLANKS
6138 <1.0 <1.0 <t.0 <1.0 <1.0 <B.10 <Q.10 <0.05 <0.10 <010 <0.05

10058 <1.0 <1.0 <1.0 <t.{ <1.8 <(.10 <030 <0.05 <0.10 <. 10 «<0.05

1021e <1.% <1.0 <1.0 <%1.0 <1.0 <0.10 <0.10 <0.05 <0(.10 <0.10 <0.0%

20068 1.0 <1.0 <1.0 <1.0 <1.0 <0.10 <010 <0.05% <0.10 <010 <0.05

1MeE =  1,%-dichloroethene NC = sethylene chloride

tIZCE = trans-1,2-dichloroethene 1oea =  $,1-dichloroethane

c12DCE = ¢is-1,2-dichloroethene CF =  chlorofors

1MIIEA = 1,1,1-trichloroethane cT = carbon tetrachlioride

TCE =  trichlorpethene 1M2TCA = 1,1,2-trichloroethane

PCE =  tetrachioroethene . :
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APPENDIX - 3

- Quality Assurance Project Plan for
Soil Gas Sampling Under Mobile Conditions,

Prepared by Target Environmental Services, inc.
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3.0 Prolect Description

Samples will be subjected to analysis for the compounds specified by ciient.

Samples will be analyzed on 2 high quality gas chromatograph equipped with
capillary columns, thermal oven, and with a data processor and associated hardware.
Each instrument is appropriately calibrated at the beginning of the project, and as
. heeded for the duration of the project using an instrument-response curve and injection
of standards of known corcentrations.  Retention times of {he compounds in the
standards are used to identify the unknown compounds in field samples, and their
response factors are used in calcuiating actual concentrations. Duplicate analyses will
be performed on at least every tenth field sample (see QA/QC section).

‘ This level of GC not only provides reliabie identification and quantification of
- standard analytes, it also produces a chromatogram with enough resolution to match
sample signatures with known contaminant signatures and determine (in many cases)
the nature of the original product and its reiative age. _ :

We use both FID and ECD detectors for cbtaining the best information on the
- compounds of interest. When assessing petroleum hydrocarbons we have found that
a full signature analysis on a FID provides much more information than the resuits from
a PID or any other detector. Since older spills are often degraded, analyzing for only
a limited number of compounds may result in an occurrence being missed whereas a
full analfytical signature will allow successiul identification and mapping of the spill.
TARGET will use a GC/ECD for analysis of halogenated compounds. :

Some compounds will coslute with other compounds. When this happens, the
results will be reported as a coelutant pair. i further resolution is desired,. a
representative sample from any given area of interest will be selected for analysis by
GC/MS. All GC/MS analyses will be performed by Maryland Spectral Services, Inc.,
Baltimere, Maryland.

4.0  Project Organization And Staffing Plan

This section presants TARGET's organizational structure and processes which
are in place to successfully complete the project. OQur management approach
establishes well defined areas of responsibility, accountability and authority. Each
person’s charter relates to specific functional areas and prevents the potential confusion
of overlapping responsibilities while covering all areas of necessary activity. The
following s a concise description of the key project management team.
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4.1 Proiect Manager

The Project Manager will have day to day responsibility for the work and is
primarily responsible for technical scheduling and cost performance. He also will be
‘the primary focal peint for day to day communications with client's program
management. :

' 4.2 Heaith & Safety Director

The Health & Safety Director has responsibility for risk assessment and
management, the design and documentation of ail health and safety plans, supervision
_of all corperate health and safety concerns and requirements, instruction of the 40-
~hour health and safety course for field personnel, and first-aid training of all TARGET
employees.

GREGORY A. BEAL is TARGET's Heaith and Safety Directer for this project. His
professional experience includes air menitoring using photoicnization detectors, organic
vapor analyzers, colorimetric devices, explosimeters and oxygen meters. He also has
extensive experience in the operation of gas chromatographs.

4.3 QA/QC erecéor

-

The QA/QC Director is responsible for ensuring the integrity of all data collected
during the screening process. He will also ensure that TARGET's QA policies and

standards are upheld, and review the analysis, interpretation and draft final reports for
QA. '

4.4 Senior Technicai Review
I — ‘ _
TARGET is committed to providing clients with responsive high quality screening
services. To assure this commitment, our sampling procedures, analysis, and final work
product will be reviewed by a senior technical review committee. Members of the
committee include;

JEFFREY T, SIMS is the Chief Scientist with TARGET. With expertise in soil, water
and scil gas sampling and analysis methodology and statistical analysis, Sims is
responsible for directing the research, development and evaluation of the soil gas
technology used by the company, He also manages the implementation of
computerized analytical and data processing systems. Prior to joining TARGET, he
spent 6 years in the Geochemistry Division of Gulf Qil Corporation’s' Research and
Development Company developing sampie collection techniques, conducting domestic
and international sampling surveys, and evaluating analytical results. He also has
investigated the effects of environment, climate and compound interactions on soil gas

4
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measurements. Sims is currently a member of AARST, AAPG, COGS, and AEG.

PATRICIA M. STEINHILBER, Ph.D. Her areas of experiise include soil chemistry,
land management of municipal and industrial wastes, and environmental organic
chemistry. She has brought with her to TARGET 11 years of experience in soil science
investigations. For 7 years, she managed a soil testing laboratory engaged in soil
analysis by atomic absorption spectrophotometry.  Many of the sail investigation
projects undertaken by this facifity wers for both private companies and government
agencies, Dr. Steinhilber has also conducted extensive research on municipal and
industrial waste, evaluating the toxic element concentrations in numerous soil samples.

J. EDWARD TILLMAN is the founder and President of The TARGET Companies,
Inc. and its subsidiary, TARGET Environmental Services, Inc. Geochemistry and-
environmental project management are Mr. Tillman's areas of expertise, The 18 years

. of experience in these fields has afforded him the opportunity to develop and refine

“various forms of surface and subsurface sampling technologies which have been
instrumental in the development of TARGET s full range of soil gas surveying methods.
Prior to founding TARGET in 1981, Mr. Tiiman's professional and management
experience included serving as senicr consultant for several major gectechnical
consuiting firms on numerous projects in the Middle East, Canada and most parts of
- the U.S. Tillman has published and presented numerous papers on the investigation
of contaminants in the subsurface and has conducted seminars on environmental
issues. He has chaired a committee on ground water problems for the State of
Maryland and holds certifications from the American Association of Petroleurn Geoclogists
{(#3158) and the American Institute of Professional Geologists (#6245). He is a
registered geologist in the state of Delaware.

4.5 Laboratory Personnel

4.5.1 Target Personne!

ELIZABETH J. TIERNEY is Laboratory Dirsctor for TARGET. She directs all in-
house laboratory operations. She also oversees the maintenance and calibration of the
various gas chromatographs. Her duties include method development and
- implementation of new chromatagrachic technologies. Before coming to work for
TARGET she was employed in the GC-MS Laboratory for the State of Maryiand
Department of Health and Mental Hygiene. She was responsible for the analysis of
water, sediment, and hazardous waste samples utilizing EFA methodclogies to insure
compliance with state and federal reguiations.

RUSSELL C. URICH Ill serves as Manager in TARGET's environmental mabile
5

BGPAA 0896



laboratory. His respansibilities include overall coordination of mobile fab scheduling,
maintenance and servicing of GC's, troubleshooting, R & D and supervision of lab
personnel. Mr. Urich was employed by Shimadzu Scientific Instruments for eight years
as a Quality Assurance Engineer and supervised the assembly and QA of Gas
‘Chromatographs. In this position, he implemented QA and manufacturing procedures

for the Transformer Gas Analysis System which is in use worldwide for the analysis of
dissolved gases in transformer oil. He also designed, fabricated and tested the

-~ "Weasel* gas manifold system for delivery of carrier gas. His degree is in Marine
Engineering from Florida institute of Technology.

SCOT E. REYNOLDS is the GC Supervisor in the environmental laboratory. His
_responsibilities are sample scheduling, operation of GC equipment, standards
preparation, writing SOP’s, caiibrating instruments, data processing and maintenance
of GC’'s. Mr. Reynolds majored in Chemistry at Rochester Institute of Technology.
. Before joining TARGET, he worked for three years as a Chemu:a! Techn:man for
- Eastman Kodak Co.

MICHAEL MARRALE is the In-Field Analysis Coordinator for TARGET's Columnbia
office, the California Regional Office, and the St. Louis/Dallas Regional Office. He is
responsible for the daily operations of the mobile laboratores as well as maintaining
standard operating procedures and quality assurance/quality control procedures for field
analysis. Mr. Marrale has a B.A. in Environmental Science from the University of
Virginia.

- 8.0 Quality Assurance QOhiectives

5.1 Precision

Precision will be assessed by the comparison of duplicate samples. A duplicate
analysis will be obtained for every tenth sample. Coefficients of variation of 75% will be
achieved for every duplicate pair.

 if the coefficient of variation exceeds 75% for any analyte in that pair, the cause
will be determined.

5.2 Accuracy

Accuracy will be determined by the analysis of field blanks, lab blanks and check
standards. The data quality cbjective with respect to fleld and {ab blanks is 1o achieve
analytical concentrations below the detection fimit for all analytes. Percent recovery will
be determined for each analyte in each check standard.

When contamination is determined to. be present in a field blank, it will be
&
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acknowledged in the quality assurance report. An explanation will be given as to the
cause of the contamination. An assessment as to the effect of the contamination on
the validity of the data from any field sample locations will be made.

- 5.3 Representativeneass

Representativeness of data collection will addressed by careful preparation of the
sampling program which specifies sufficient and proper numbers, frequency and
. location of samples, sc as to assure that sample data accurately and prec;sely

_rapresent selected characteristics of the soil gas.

54 Camgleteness

Vailid data will be obtained for at least 950% of the sampling locations.

5.5 Comparability ' . +

The duration of soil gas sampling activities will be minimized. Because
meteorclogical conditions can affect analyte concentrations in soll gas samples,
metecrological information will be collected in the field so that its possible effect on the
sQil gas data obtained can be addressed,

6.0 Calibration

6.1 GC/FID and GC/ECD Calibration

FID analysis is conducted at Range One. ECD analysis is conducted at Range

Zero. In both cases, a three-point least squares linear regression calibration curve is -
generated daily and the correlation coefficients are examined for each standardized
analyte, Its correlation coefficient must be greater than 0.95. The curve is then used
to quantify the concentration of analytes in samples. Alternatively, a one-point
calibration at a higher range may be conducted when responses have exceeded the
finear range of the detector's electrometer {using the highest standard concentration for
the type of analysis standard to be analyzed, i.e., either FID standard #3 or ECD
standard #3). This one-point calibration is used to quantily the total volatiies of any
sampie if the criginal analysis was not quantifiable. Furthermore, a check standard is
analyzed at the end of each day to ensure retention time and response stability.
Windows for retention times will be set in the time band method, ie. + a value. The
value used will be the narrowest possible (usually 0.05 - 0.1) without :ncludmg non-
standardization peaks.

See Appendices |-V for FID and ECD standard preparation protocol, calibration

-
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check sheet and gas conversion factors.

The FID and ECOD stock standards are replaced form pre-prepared (Scott
Specialty Gases) cylinders that contain a mix of our standard analytes. A volume of -
gas is extracted from the main pressurized cylinder. The line is purged to eliminate
contamination and then a one litre Tedlar bag with a tefion lined septa is filled. Each
Tedlar bag is used only once.

Aliquots from the Tedlar bags are withdrawn using Hamiton gas tight glass
“syringes. The volumes of each standard (as indicated with concentrations on the
included calibration standard concentration sheets) are then injected into 30 mi pre-
capped, pre-cleaned (EPA protocel B Level ) evacuated glass vigls. Each standard
has its owned designated syringe which is cleaned daily with ultra-pure nitrogen before
the standards are prepared.

7.0 Analytical Procedures

7.1  Quantification Limits

The "Quantification Umit" is a concentration level at which the degree of
- confidence in the actual presence of a compeound becomes statistically valid and
meaningful. Properly stated, a quantification limit should not be confused with the
concentration represented by the smallest detectable chromatogram peak area. The
importance of quantification limits should also be weighed in the context of acceptabie
exposure levels and the general levels of contamination en a site. The quantification
levels for compounds to be identified on the GC/FID (petroleumn hydrocarbons) will
" range from .1 to 10 .g/t and for compounds identified on the GC/ECD (halocarbons)
from .05 to 1 xg/L

The following tables list the minimum concentrations (the quantification limits) of
selected compounds reported using TARGET's scil gas analyses.
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VOLATILE ORGANIC COMPOUNDS

REPORTED QUANTIFICATION LIMITS. (xa/l}

acetone

‘benzene

ethylbenzene

carbon tetrachloride
methylene chioride
methyl ethyl ketone
chicrobenzene
1,1,.2,2-tetrachioroethane
tetrachicroethene
 ¢hicoroform

- trichioroflucromethane

. toluene

- 1,1-dichioroethane
1,1,1-trichloroethane
1,1,2-trichioroethane
1,1-dichicroethane
trichloroethene :
trans-1,2-dichlorcethene
methyl-tert-butyi-ether
meta-&para-xylene
orthe-xylene
cis-1,2-dichioroethene

1.0
1.0
1.0
Q.0
1.0
1.0
1.0
0.05
1.0
0.10
0.05
1.0
1.0
0.10
0.10
1.0

oooboo

05
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7.2 Run Log Data Entry Procedure

RUN PROCEDURE

1. The analysis order for the 1st day is as follows:
A standard FID analysis ~ FID STD#1
| FID STD#2 .
FID STD#3

. Nitrogen Blank _
10 Actual Job Sampies
1 Nitrogen Blank
Duplicate of 10th Sample Ana!yzed
10 Actual Job Samples
1 Nitrogen Blank
Duplicate of 20th Sample Analyzed
FID CHK §TD

A standard ECD anaiysas would be as indicated above thh ECD standards and
an ECD Check Standard.

Dual Analysis (FID/ECD) ECD STD#1
- ECD STD#2
ECO STD#3
FiD STD#1
FiD STD#2
FiD STD#3
Nitragen Blank
10 -Actual Jokb Samples
1 Nitrogen Blank
Duplicate of 10th Sample Analyzed
10 Actual Job Sampies
1 Nitrogen Blank
Duplicate of 20th Sample Analyzed
ECD CHK STD
FID CHK STD

10
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The analysis order for the 2nd, 3rd, 4th, and 5th days is as follows:

Dual Analysis (FID/ECD) ECD CHK STD

FID CHK STD
1 Nitrogen Blank
10 Actual Job Samples
1 Nitrogen Blank
Duplicate of 10th Sample Analyzed
10 Actual Job Samples
1 Nitrogen Blank
Duplicate of 20th Sample Analyzed
ECD CHK STD
FID CHK §TD

2.  The run log book should be kept current AT ALL TIMES. Entries shouid

be as follows:

DATE ATTENUATION
DATE: |

' ArmATION:

METHOD:

JGB CODE:

.. CR4A:

#

METHOD . JOB CODE CR4A[Darg File]
Date run and initials of techniciéﬁ who ran job
Attenuation ¢f sample during run
Method of analysis performed

See following example

Up to six-digit job code used as the base file

name followed by .C and the seguential set of
numbers.

Jobh Code Entry (example)

Standards are entered as: FID l+———Standard #
FIiD 2
FID 3
Blank after standard: " B=1
Actual Samples: MWDW~1
MWDW-10+~~~-Sample #
Job Code ——— MWDW~-20

Blanks after Samples are entered as follows:

MWDW-10 MWDW-20
BE-10 MWDW B-20 MWDW

11
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Check Standards: CHK STD-1

Duplicates: R-10 MWDR+~—~~Job Code
Sanple § =—~=—= R=20 MWDW

3. Any entry errors should be crossed out once, initialed by the person who
made the mistake, dated, and explained as per usual GLP guidelines.

4, A copy of each run log should be placed with the raw data in the manilla
folder at the conclusion of each run.

8. During a run, the cafibration of the standards should be checked
immediately if any analytes are not identified. Check raw data and either
adjust retention times or broaden or narrow the bands so as to enable the
analyte to be identified. If retention time shifts and standardized analytes
fall outside of window, the pattern of the shifts will be examined. if the
pattern is discemnibie and predictable, the time band or retention time in
the ID tabie will be changed as necessary.

8. if analyte is identified but the areas of all three concentrations do not
produce an acceptable linear regression, re-analyze and re-calibrate.
Adjust either the minimum area slope or drift accordingly prior to re-
calibration. (See Linear Regression Check Sheets in Appendices V and
Vi

7, Puring the analysis if needed the attenuation can be changed and if such
a change is necessary it should be indicated in the run log book
immediately. FID analysis is usually run at Attenuation 1 and ECD analysis

is run at Attenuation 8.

8. At the conclusion of the run the Raw Data Sheet Information for
Reprocessing should be completed.  All chromatograms should be
checked for septa bleed, ghost peaks, background ncise and other
spurious pezks. (See Appendix Vif)

8. Indicate any attenuation changes needed, and if any analyte has exceeded
the linear dynamic range of the electrometer indicated by an integration
error. (See Quantitative Caleulation Report Mark Sheet in Appendix XlI)
If they are in error, the Sample Re-shoot Check List (See Appendix (X)
should be completed and the samples will be re-analyzed later at a higher
range.

10.  Sign and compiete all necessary forms used for analysis then submit all

12

BGPAA 0903



data and forms to be reprocessed. The Tracking Sheet must be kept
current at all times, signed, and dated after each entry. Indicate any
problems or changes in any manner in the notes space prcwded an the
Raw Data Sheet Information for Reprocessing form.

8.0 Data Reductionz Validation, and Reporting

CR42 RPT is a data conversion program in which the data files generated on the
CR4A during the actual run are converted to a report table format an an IBM
compativle PC. To initialize this procedure the data files of the CR4A are converted to
- MSDOS by an MS conversion program which transfers the data from the original data
disk to a shuttle disk. Groups of these data files are then converted and combined by
the CR42 TBL program. CR4A information is stored on a 3.5" data d:sk The RPT 2
TBL is stored on a 5.25" floppy disk in tabular format.

Data for the standard calibration is then retrieved in DOS format. The information
retrieved in DOS format is then printed out via Word Perfect. The subsequent data is
reviewed to ensure all analytes are identified and their concentrations are within
acceptable criteria. The data and chromatograms are then submitted to the report
writing group.

The final data packet will consist of chromatograms and report sheets for all
samples analyzed, including these for initial calibrations, check standards, laboratory
blanks, field samples, field blanks and sample duplicates.

9.0 Internal QC Checks

9.1 GC/FID and GC/ECD Analysis

See Section 6.1 for calibration and check standards.
10.0 Audits

The performance audit consists of laboratory blanks {every 10 sampies),
duplicate analysis of every tenth sample, check standards {(at the beginning and the
end of every job after the initial calibration), and field blanks (at the beginning and end
of each day’s sampling and after every 20 sampiles).

Data from gquality contral samples (laboratory blanks, field blanks, check
standards}, standards and soil gas sampies, including soil gas sample duplicates, are

reviewed by a mobile {ab operator, by a project scientist in the report writing group,
and by a QA assistant.

13
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11.0 Preventive Maintenance

There is a maintenance book for each system. Maintenance is canducted on a
daily basis and all information is recorded in the systern maintenance book. Daily
‘checks include: purge and flow rates, gas pressure readings to the GC, the FID is
checked to ensure it is fit, and the HSS sufficient pressure warning light is checked.
The columns are conditioned daily at 200°C; the ECD is baked off at 345°C. Injection
septa are replaced on a daily basis. -

The, carrier gases are checked twice dafly, on arrival in the morning and on
departure in the evening. They are replaced when necessary or if there is a problem
~ with the analysis on the GCs (e.q., i there is any baseiine drift which is recurring and
Jincreasing in intensity, the carrier gas cylinder is replaced automatically and the supplier
of the carrier gas is notified).

Other maintenance checks include: the replacement of columns as required
based on loss of resolving capability or decrease in Retention Times (all other
parameters constant) of more than five minutes.

All tubing is replacecf when necessary. TARGET Environmental uses Supeico
conditioned stainless steel premium grade 304 (1/8'00 x 2.1 mm ID).

12.0 S0P for Precision, Accuracy and Compileteness

121 Precision

Precision will be determined by comparing the duplicate samples. Coefficient of
variation (CV) will be used to estimate precision, - The following equation will be used:

CV (%) = (sfx) x 100

where s = standard deviation of the analyte concentrations for the duplicate pair
X = mean of the analyte concentrations for the duplicate pair

122 Accuracy

Accuracy means the neémess of a result to the true or expected value.
Accuracy will be estimated in terms of average percent racovery (P) of s‘_candardized
analytes in the check standards. The following equation will be used:

P (%) = (Q/T) x 100

14
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where Q = analyte concentration measured in the check standard
T = expected analyte concentration in the check standard

12.3 Completeness

*All data will be reviewed for validty. Completeness (C) will be estimated as
follows: . - ' o :

C (%) = (valid data obtained/total data needed) x 100

13.0 Corrective Action
B | ~13.1 Analﬂica! Phase
- For GC/FID or GC/ECD analyses corrective action, see Section 5.

12
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14.0 APPENDICES
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CALIBRATIONS STANDARD CONCENTRATIONS

APPENDIX I

FiD

Volume of the injection of stock standard into 30ml vial

Compound Name

" ACETONE _
METHYL-TERT-BUTYL ETHER, (MTBE)
METHYL ETHYL KETONE (QMEK)
BENZENE
TOLUENE
CHLOROBENZENE
ETHYLBENZENE
META-& PARA-XYLENE (M&P-XYLENE)
ORTHO-XYLENE (O-XYLENE)

STD#1
1304
1.12
249
1-46
1-50
178
2-22
2-12
4-24
2-13

STD#2
321

2-01
4-45
2-539
2-67
3-18
3-96
3-78
7-56
3-81

STD#3
&680uL

¢ 5.9

13-Q
7-6

+7-8

9-3

11-6
11-1
22.2
11-1

pLic Yt 5

2-01
4-45
2-59
2-67
3-18
3-96
3-78
756
3-81
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APPENDIX IX

CALIBRATION STANDARD CONCENTRATIONS
ECD

Volume of the injection of stock standard in to 30 ml vial

_ STD#1  STD#2 STD#3 . . CHKSTD
- Compound Name 1000gL 2000pL STOCK =~ - 2000gL
" TRICHLOROFLUQRCMETHANE (TCFM) 0-16 - 0-32 . 4-78 0-32

1,1-DICHLOROETHYLENE (1,1-DCE) 0-40 Q-79 ¢ 11-86 0-79
METHYLENE CHLORIDE (CH,CL,) 0-26 0-52 7-74 0-52
trans-1,2-DICHLOROETHYLENE (t-1,2-DCE) 0 -46 0-92 13-76 0-92
" 1,1-DICHLORCETHANE (1,1-DCA) 0-47 0-93 - 14-01 0-92
¢is-1,2-DICHLOROETHYLENE (c-1,2-DCE) 0-59 1-18 17-70 1-18
CHLOROFORM ¢-0S 0-10 1-44 0-10
1,1,1-TRICHLOROETHANE (1,1,1-TCA) 0-05 0-09 "1-28 0-09
CARBON TETRACHLCRIDE (CARBON TETT) 0-23 0-45 6 -80 0-45
TRICHLOROETHYLENE (TCE) 0-04 . Q-09 1-34 0-09
1,1,2-TRICHLOROETHANE (1,1,2-TCA) Q-08 0-16 2-40 0-16
TETRACHLOROETHYLENE (PCE) Q.06 0-12 1-73 0-12
Q-05 0-09 136 0-09

1,1,2,2-TETRACHLOROETHANE (TECA)

BGPAA 0909



APPENDIX IIT

CALIBRATION CHECK CHART

AB TECHNICIAN: JCB CODE:
CR4A: C .C
ATE: _ SYSTEM:

DATE INJECTED:

- FID ECD STANDARD AREA’S
" GASES 1 2 3 €-s GASES L 2 3 | e
ACETONE g
s | Sor-oce
= ey,
iy 4&—1,2—1:01:
OLUENE Si;1~nca
mmr-:m: Gé-l,z—ncz
mﬁm 7E:H:lu:ach::fmu
&P-IYLENE "L iorea
—XILENE gé.utxon TETT

T
IF FACTOR (1) JE
RESULTS ARE POSITIVE (check):_ | 1,1,2-tca

i

i3.

TECA

IF FACTOR. (1D

RESULTS ARE POSITIVE (check):____

BGPAA 0910
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APPENDIX IV

STP CONVERSION FACTORS

COMPOUND £

MTIBE : 254.1

BENZENE 285.8 ”
TOLUENE | 243.1

ETHYLBENZENE 211.0

XYLENE ' ' 211.0 £ x pg/L = PPB {(V/v)
DICHLORQETHENE . _ 231.1 '
DICHILOROETHANE 226.4 £ = (22.4) {(1000)
TRICHLOROETHENE 170.5 MW
TRICHLOROETHANE 167.9

TETRACHLOROETHENE 135.1

TETRACHLORCETHANE 133.5

METHYLENE CHLORIDE 457.1

CHLOROFORM 350.0

CARBON TETRACHLORIDE 280.0

CONVERSION FROM PPB TO pq/L

The conversion from PPB to #g/1 is accomplished by using the
folloving equation.

F = (22.4) {1000)/molecular welight
PPB/F = pg/l1

The molecular weight is that of the individual compound for
which the conversion is being made.

Dilutions are prepared at three concentraticns. The first
concentration is at or near the detection 1limit of the compound
which has the smallest concentration in the stock standard. The
sacond dilution is a middle range concentration. The third-
dilution concentration is near the off-scale concentration of the
compound with the greatest peak area in the stock standard.

The concentration of the dilutions are calculated ﬁsing the
following equation.

concentration of dilute standard =

stock concentration (ug/l) x injection (wl) x 10

volure of sample vial
(-03)L
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APPENDIX V

FID LINEAR REGRESSION CHECK

L S it ee | W— g Vi m— i

NAME CONC UNEAR REGRESSION
ACETONE 1-12 -
2-01
5.8
MTBE 2-49 _
(Methyi-Tert-Butyl-Ether) 4-45 —
13 —
MEK 1-486 —
{Methy! Ethyl Ketone) 2-59 —————— ¢
7-6 —_—— -
BENZENE 1.50 ——
' 2-87 e e
7'8 ot re—— . bl
TCLUENE 1.78
. 3-18
9-3 -
CHLOROBEN . 2.22 SN
{Chlorcbenzene) 3-96 SIS
11-8
ETHYLBEN 2-12
{Ethyibenzene} 3-78
11-1
ME&P-XYLENE 4.24
{Meta-&Para-Xylene) 7-56
. 22-2
C-XYLENE 2-13
(Orthe-Xylene) . 3-81
11-1
JOB CODRE: DATE: TECHNICIAN:
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APPENDIX VI

NAME CONC AREA UNEAR REGRESSION
TCFM o1 TR
{Trichocoflouromethane) 0.32
' q 4.78 3
11 DCE ‘ 0-40
{1.1-Dichlorcethylene) .79
11-86 .

CH,CL, 0-26
{Methylene Chiloride) 0-52

' : 774 .
112 OCE o 0-48
{trans-1,2-Dichloroethylens) 0.82 : _

. 13.76 _ -
11 DCA 047 T
{1,1-Dichforoethane) a-93 ‘

14-01 | | :
C12 DCE 0-58
{cis-1,2-Dichiorcethylene}  1.18
' 17-70 .
CHLOROFORM 0.05
010 - o :
1.44 .
111 TCA 4-G5
{1.1,1-Trichloroethane) 0-09
1.38 -
CARBON TETT 0-23
(Carbon Tetrachlaride) 0-4S _
6-80 : -
TCE 0-04 :
{Trichioroethylene) 0-09 .
1.34 :
112 TCA 0-C8
(1.1 2Trichioroethane) g-18 ) ‘
' 2-40 :
PCE g-08
(Tetrachioroethylene) g-12 .
1.73 z
TECA ¢-05
(1,1,2.2-Tetrachioroethane} 0.09
1-28 ‘
Joggooe: DATE: TECHNICIAN:
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APPENDIX VIX

Circle Applicable: FID ECD BOTH

RAW DATA SHEET INFORMATION FOR REPROCESSING

DATE ANALYZED: o *CALIBRATION OK:

__SYSTEM #: : o *RE-CALIBRATED BEFORE RUN:
", JOB CODE: o *RE-CALIBRATED AFTER RUN:
CR4A: .C - L

INITIALS OF PERSON WHO AN JOB:

MINIMUM AREA: - | RANGE:

ATTENUATION ERROR ON GAS - ATTENUATION ERROR ON GAS

NOTES: (Attenuation changes during run, etc.)

TECHNICIAN: DATE:
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r
APRPENDIX VIII

]

Cuantitative Caleulation Repart Marks
The marks wrictten in the MK column of che quznmzcwc caleulacion report indicate the peak
proccssmg (chromacogram) staces, and include:

. No mark: independent peak or che fiese incomplerely scpar::cd P::.k

S: 0 Main peak with cailing
Ve Second or subsequent incomplerely separated oeak
T Tailing-procassed peak |
TV Second or subsequent incomplately separated peak on :-uﬂing
L: Leading-processed peak | '
Lv: Second or subsequent incompletely separated pesk on 2 leading
E- Error pezk (at an input voleage of below - SmV or 2bove 1V)
H: Horizonzal baseline-processed pesk
R: Internal smn&d pé:k or reference peak in the relative recention time method
EX.)

Peak Prdcessing farks
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SAMPLE RE-SHOOT CHECK LIST

APRPENDIX IX

JOB CQDE

' SAMPLE #

RAN ON
SYSTEM #

DATE RUN

FID/ECD

-TQ BE
RUN @ RANGE

ECHNICIAN:

DATE:

BGPAA 0916



APPENDIX - 4

A. L. B.'s Field Procedure and Methodology
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FiELD PROCEDURES AND MEASUREMENTS

1.0 Drilling and Scil Sampling Procedures

The drilling and sampling procedures outlined in this document describes the typical and standard
procedures used in the cellection of representative soil samples for the evaluation of the subsurface
materials and the prevailing site conditions of the area under investigation.

1.1 Drilling Method, Equipment and Procedure

The most frequently used and most accepted drilling method is the hallow-stem auger boring. This
method is very effective for drifling unconsolidated materials up to 2 maximum depth of 200 {eet.

The equipment used for hallow-stem auger drilling inciudes either a mechanically or hydraulicaily-
powered drilling rig which are usually truck-mounted to permit easy and rapid mobilization and
demobilization.

Dry drilling methods are employed at most locations for soil borings. The rig simuitaneously rotates
and advances the hoilow-stem auger columns. These <olumns serve not only as casings to prevert
*cave-in” or collapse of bore walls but also as medium to carry soil cuttings lowards the surface thru
the auger flights. :

1.1.1  Equipment Preparation and Decontamination

Prior to every drilling and sampling operaticns, ail drilling and sampling eqﬁipment angd accesscories
are decontaminated by steam cleaning or by scrubbing by hand with trisodium phosphate (TSP) in
distilled water, rinsed with tap water, rinsed with deicnized water and air dried.

To prevent cross-contamination between soil samples obiained at different depths and at different
borings, additional decontamination procedures for the sampling equipment are performed after every
sampling run and for the drilling accesscries upon completion of every hole. All steam cleaning
condensate and wash water is contained pending proper transport and disposed of at an approved
disposal site.

1.1.2  Auger Boring {For Shallow and Deep Borings)

Shallow soil borings are drilled using a smaller model truck-mounted hallow-stem augers. Soil
samples are generally coilected at 5-foot intervals using a spilt-spoon sampler with a hydraulic piston
hammer, For deep soil borings, bigger rigs are usually used such as B-53 or bigger, depending on
the target depth of the borehole. Soil samples are, likewise, collected using 2 split-spoon sampler
drivent ahead of the auger bit at the desired sampiing depth. With the bigger rigs, sampling is usuaily
done using the standard 140-pound drive hammer.
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i.1.2  Abandonment of Borehole

Upon completion of drilling and seil sampling, the borehole is backgrouted to the suriace with cement
grout. To abandon, the borehole is grouted with Volciay Grout by pumping the grout siurry into the
hoie. The barehole is filled from the bottom to about a foot below the ground surface. After the grout
filt has hardened, the one-foot space is filled up with Ready Mix Cancrete.

1.1.4  Drill Cuttings Disposal

Drilt euttings are usually stockpiled or stored In & suitable container such as sealed drums or wrapped
in a 4 mil polyethylene plastic sheets. The cuttings are disposed of accordingly depending on the
analytical tests resuits conducted. if concentrations are below hazardous levels, the drill cuttings will
be removed to a pre-arranged receptor. If concentrations are above hazardous levels, the cuttings
will be removed to a certified Class 1 facilty.

1.2 Soil Sampiing Procedure

In conjunction with the drilling, Standard Penetration Test (SPT) or drive sampling is generally under-
taken at 5-foot intervals. Scil sampies are taken at the desired depth using split-spoon drive sampler
sither thru hydrauiic piston hammer or the standard 140-pound drop hammer. Portions of the collect-
ed soil samples are used for lithologic loggings while the relatively undisturbed ones are sent to
analytical laboratories for analyses.

1.2.1 Decontamination of Sampling Devices

Prior to the start of the sampling operations and after completion of every sampiing round, the sam-
piing devices such as the split-spoon sampler and the Shetby tubes (brass rings) are decontaminated
by scrubbing them by hand with trisedium phosphate in distilled water and then rinsed with tap water,
rinsed three times with deionized water and air-dried prior to the sampler's reassembiy.

1.2.2 Spiit-Spoen Sampling and SPT Measurements

The split-spoon sampler is lined with three 8-inch sheiby tubes (brass cyiinders) with a diameter that
ranges from 1-1/4 inches for shallow holes fo 3 inches for deeper holes. The sampler is lowered into
the borehole, either on a wire line or at the end of the drill pipe, and driven 18 inches into the subsoils
with the use of the standard 140-pound drop hammer or with the hydraulic piston hammer respective-
fy. The number of blows (NB) to effect every 6 inches penetration for the entire 18 inches of sam-
pling, using the 140-pound drop hammer, are recorded. SPT is terminated after penetrating 18
inches into the subsoils or after registering 50 blows without effecting a 6-inch penetration. "After the
sampler is pulled out, the drilling is resumed for the next drilling interval. The sequencs of drilling and
SPT is repeated until the target sampling depth for the borehole is reached.

1.2.3 Sample Coliection

Upon retrieval of the split-spoon sampler from the barehoie, the samgpler is spilt longitudinally. The
middle portion cylinder is saved for laboratery analyses. I is trimmed at both ends of any protruding
materials. The ends are then cavered by teflon sheeting and sealed with tight fitting plastic end caps.
The end caps are further ssaied to the brass tube with the use of an electrical or other appropriate
adhesive tapes. The sample is properiy labeled as to sample and boring number, depth and date
collected. The sampie is then placed in a Zipioc plastic bag and stored in a cooler containing ice.
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The lower most end cylinder {near the drive shoe) is sither archived for future reference or sxamined
by the field geoclogist for lithological legging. The upper mestend is normally discarded and/or
examined by the field geologist in case the lower most end sample is kept as duplicate sampie,

Prior to litholegical logging, the drive saxﬁpies are monitered for off gassing of volatile organic com-
pounds using organic vapor analyzer (OVA) ¢r any other equivalent maonitering devices.

1.3 Lithologic Logging

Both the dril cutlings and the drive sampies are examined by the fleid geologist as they are coilected.
The soil materials are described in accordancs with the ASTM Unified Soil Classification System
(USCS}, as to the scil type, grain size, color, presence of fines, relative densities and descriptions
and characteristics which may infer presence of contaminations such as discoloration and odor. Al
these features including the location of the borehole, the name of the contractor, drilling method and
equipment used, SPT measurements, TLV readings, sample number and other information pertaining
to these scil investigation are incomporated in the boring logs for each of the barehole.

2.0 Sample Handling and Custody

Protocols for handling samples which include sample preparation, labeling, preservafion and chain-of-
custody documentation are strictly observed frem the moment of its collection through analysis and
reporting of analytical values. :

2.1 Sample Documentation

immediately after sample coilection, the sample centainer Is properly labeled indicating sample identi-
fication number, borehole number depth sample taken and date collected. Sample lithclogic descrip-
tions, measurements and other relevant information regarding the on~-going seil investigation are indi-
cated in the comrespending borehoie leg.

2.2 Sample Preservation

For sample preservation purposes while in the field, the sample containers are piaced in a Ziploc
plastic bag and stored in an ice chest with ice lo keep the samples cooied at approximately 2° 10 4°C
until delivered 1o a DHS certified analytical laboratories where samples are stored in coid storage
units. ' )

23 Chain-of-Custody Transfer

The collected samples are either shipped by express courier or hand deliverad o the analytical labo-
ratories for analyses within 48 hours of sampling.

All samples submitted to laboratery tor chemical analyses are accompanied by chain-of-custody
rgcord. The record includes information such as sample identification number, sampiing date and
time, sampie location, type of analysis required, special instructions for the laboratory. This record or
form is checked for accuracy and compietensss, and then signed and dated by the labaratory sample
custodian accepting the sample.
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Boring Logs
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A .. B U R K E ENGINETERS
451 WEST LAMBERT RD., SUITE 21 1
o BREA,CALIFORNIA 9 28621 sEET L or 2
LOCATION OF BORING: JOB NO.  on gg  [CUENT BURBANK AIRPORT AUTHORITY BORING NO.
NEW SERVICE ROAD AREA — BURBANK AIRPORT " Confirmatory Soil Boring and Sampling CS8-1
LUCATION SKETCH gw%‘;&m DRILL‘NG METHOD: Hollow Stem Auger b B”
LOCKHEED PROPERTY WNE—
7 CONE L —
T csa—3  [SAWPLING WETHUD: . ' "
= s . Split Spoon Sampler (2 1/2° x 187)
| SANPLE STORAGE METOO0:
PPy, SN " A B0 gyye Ice ond Cooler
2 tsg- ~ ' START FINIGH
WEW SERVICE \\Qg; FAGTIES WATER LEVEL TIME TINE
ROAL ' E TiME T30 AM 10:15 AM
' P % START
| DATE DATE %ﬂ'%
ramm‘ IELEVA'HON: CASING DEPTH 11/14/0 11/t4,/01
" GURFAGE COMDITION: ' :
" o 3 Asphalt—paved Surface
" e £ | %8 - )
':ﬂg . & QQ EE o T
&2 S |5F| ua ! BEBE | £8 SOIL DESGRIPTION
g: - el g@ 8 ¥ h
z 2 - = &
Bn 2 g
3" ASPHALT
o581 FINE TO COARSE, SILTY SANDS; DARK BROWN; STRONG HYDROGARBON
25 3/3/4 80 (PETROLEUM) ODOR; POORLY GRADED; HIGHLY CONTAMINATED ZONE —
: 1.5 T0 3.5 7.
oS- Aemps | -
SB[ 33728730 10
GRAVELLY; FINE TO COARSE SANDS; GRAYISH BROWN; MAX. SIZE 1-1/2
INCHES; WELL GRADED; VERY DENSE; NO ODOR.
S8t lepsss | 20
PEBBLY; FINE TO CUARSE SANDS; GRAYISH BROWN; LITRE SILTS; WELL
_ GRADED; VERY DENSE; ALLUVIAL DEPOSITS.
ot |asse0 20
GRAVELLY TO COBBLY: FINE TO GOARSE SANDS: GRAY: FINES LESS THAN
10% MAX. SIZE OF SUBROUNDED GRAVELS — 2 INCHES; WELL GRADED;
P VERY DENSE; ALLUVILM.
STt l13/24/30) -
sar ' |23/31/40| 25 FINE 7O COARSE SANDS; GRAY; UMIFORMLY GRADED; VERY DENSE MATERIALS.
el laznezes| 28 CLAYEY SILT, BROWNISH GRAY; SLIGHTLY P
it
L L] ‘- ‘,-‘ L
o : 8P |%-2.%|  FINE SANDS; GRAY; UNIFORMLY GRADED; ¥
; 14/19/28| 50 40 e, .
bk e
DRILLING CONTRACTOR: ___ WEST HAZMAT DRHULING CORP, LOGGED @Y: ‘ A, RO, EA #03376
e
DRILLER(S): __D. MAROCCHI, 8. PINKNEY, . REID ___pATE: CHELKED BY RGE." d}‘* O %\. N
.r’I- Pl . - _
~G—p




Al L. B URKE ENGINETERS
451 WEST LAMBERT RD., SUITE 2 1 1
BREA.,.CALIFORNIA 228621 SHEET _2_ oF. 2
LOCATION OF BORING: IJOB NG o0 o8 CLIENT: BURBANK AIRPORT AUTHORITY [FORING NO.
BUNKER—SIMULATED GASOLINE FIRE AREA W G onfirmatory Seil Boring and Sampling CSB-1
LOCATION SKETCH RG] Dow, AREAE DRILLING Bt THOD: Hollow Stemn Auger — 8"
LOCHHEED PROFPERTY UNE M
DRILL RIG TVPE: CME—T75
el T SEp.3 " [SAMPLING WEFHOD:
B —— ose-3 e ™ split Spoon Sampler (2 1/2° x 187
eSS @ a1 SAWPLE STORAGE METHOD: g "1™ on g Cooter
. START FINISF
; p— \\\%_ - WATER LEVEL e Ol
TIME 7:30 AM 10:15 AM
s i s
DATE DA ‘AR’
DATUM: TEEEVRHEN: CASING DEPTH 11/14 /91 1 /14791
BURFATE, CONDITION:
& 2 E Aspholt—paved Surface
?5 EE Q- ‘:% EB aw | § ' '
33 gz | BF 49| BERE | 48 SOl DESCRIPTION
RZ = g R | gz 3 ,
ad g 2
€SB-1 | o2 s ol 0s 1 GRAVELLY, FINE. SANDS; MAX. SIZE 1/2 INCH; GRAVELS ONLY ABOUT 10%
48 /25/3 4 GENERALLY UNIFORMLY GRADED: UTTLE SILTS: NO QODOR.
)
C3p—1 5{;| 3 ".‘-'. .‘.:
49" 32/50 |18 1,7 GRAVELLY, FINE TO COARSE SANDS; GRAVISH BROWN: LITTLE FINES; MAX.
| ; SIZE 1~1/2 INCHES: ANGULAR TO SUBANGULAR GRANULES; VERY DENSE:
1 - WELL GRADED,
CSE—1 . 5 PEBBLY, FINE TO COARSE SANDS; GRAYISH BROWN: MAX. SIZE 1/2 INGH;
54’ 50/60--2" | 52 8 _! S¥ ;- ANGULAR TO SUBROUNDED; WELL GRADED; VERY DENSE.
L -] PEBBLY, FINE TO COARSE ‘SANDS; GRAYISH BROWN; MAX. SIZE 1/2 INCH;
I ] ANGULAR TO SUBROUNDED; WELL GRADED; VERY DENSE.
G5-1 lassmo {45 5"‘. '
59° i :
s 50 {1z 55-. FINE TO COARSE SANDS; GRAY; UNIFORMLY GRADED; YERY DENSE.
FINE SANDS; GRAY; VERY FEW SUBROUNDED GRAVELS (1/2 tNCH MAX)
o581 | 19728740 18 70__. UNIFORMLY GRADED; DENSE MATERIALS.
puegp _l FINE 70 COARSE SANDS; GRAY: SOME ROCK CHIPS RECOVERED (2 INCHES)
74! 80 20 75 WELL GRADED: VERY DENSE.
' n FINE TO COARSE SAMDS; GRAY; SOME GRAVELS (1/2 INCHY: WTTLE FINES;
WELL GRADED; VERY DENSE; ALLUVIAL DEPOSITS.
501
bt 50 10 Eo-m

DRULER(S):

DRILLING CONTRACTOR:

WEST HAZMAT DRILLING CORP,

1
LOGGED BY: A A ALMERO, M3y REA. §03376

D. MAROCCOH!, B, PINKNEY, E. REID

DATE: ECKED BY R.CE.

12/13/91

CSBLOWG
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45 9 EST LAMBERT RD., SUITE 2 1 1
LOCATION OF BORING: 9N 9005 [MEVT purmaNk AIRPORT AuTHORITY [PORING NO.
- BRET NAWE: . N - -
MEW SERVICE RDAD AREA BURBARK AIRPORT E: Conflrmatory Soil Bormg and Sumphng csB-2
LOCATION SKETCH W?MS . LLING METHOD: Hollow Stem Auger — &
LOCKHEED PROPERTY LINE T
DRILL AIG TVPE oo e
P e w
SANFLL FROD: Split Spoon Sampler (2 1/2° x 16")
SANPLE STORAGE METHOD: Blue lce and Cooler
WATER LEVEL ST e
TIME 12:25 PM 2:40 PM
FIMISE
DATE SI‘RTEET DA
CASING DEPTH - 11/14/81 1/14/91
; SURFACE GONDTITON:
o @ & Asphalt—paved Surfece
i E_| =& & g
o Qi A EML o
32 | o2 |8F| yg| BE[EE| &8 SOl DESCRIPTION
23 8. |-} B z g :
L 2
' 2" ASPHALT
$8-2 liesa3/2s| &
FINE TO COARSE SANDS; GRAYISH BROWN; UMIFORMLY GRADED; VERY FEW
PEBBLES; MEDIUM TO DENSE; NO UDOR; ALLUVIUM.
£38-2 liznrnel e FINE TO COARSE SANDS: GRAYISH BROWN; UNIFORMLY GRADED; VERY FEW
PEBBLES; MEDIUM TO DENSE; NO ODOR: ALLUVIUM.
cSE-2 19 _
1 12/19/30; 10 B GRAVELLY, FINE TO CAORSE SANDS: GRAY; MAX. SiZE — 2 INCHES OF SUB-
. ROUNDED GRAVELS: WELL GRADED; DENSE MATERIALS.
15 23/27/40] 2 FINE 7O COARSE SANDS: GRAY; VERY FEW GRAVEL-SZED MATERIALS (LESS
10%); UNIFORMLY GRADED; DENSE.
SSe-2 lis/3asee| 2 20 |
PEBBLY, FINE TO COARSE SANDS; GRAY; MAX, SIZE — 1/2 INCHES:; GRANULES
ARE SUBANGULAR TO SUBROUNDED; WELL GRADED AND GLEAN SANDS.
oSB-2 25
25’ 2/50/8) 2 PEBBLY, FINE TO COARSE SANDS; GRAY: MAX, SIZE - 1/2 INCHES: GRANULES
: ARE BUBANGULAR TO SUBROUNDED; WELL GRADED AND CLEAN SANDS.
58--2 30
30 20/253/371 0 ‘i CLAYEY SHLTS; BROWNISH: DENSE MATERIALS.
CsB-2 a0 18 a5 GRAVELLY, FINE TO COARSE SANDS; GRAY: MAX, SIZE - 3% ?M\
35" ] ANCULAR TD SUBROUNDED; WELL GRADED SANDS. <
P2 |20/28/28| 20 40] ML CLAYEY SILTS; BROWNISH; I;J_]EESE MATERIALS.

ORILLER(S):

ORILUNG CONTRACTOR:

WEST HAZMAT DRILUNG CORP.

3 ...: ! Q:‘;
LOGSED BY: H. A ALMERQ. M-%-.:‘

B. MARGCCHI, B. PINKNEY, F. REID

__DATE: CHECKED BY R.CE. %i é .&»‘;ﬁf}’
i




A, L. B U R K E ENGINEERS
451 WEST LAMBERT RO, SUITE 2 11
- . n o N ul m
fLOCATION OF BORNG: I.Joa N CLENT: BURBANK AIRPORT AUTHGRITY [FORNG NO.
| BUNKER-SIMULATED GASOLINE FIRE AREA ' Confirmatory Soil Boring and Sampling Csg-2
LOCATION SKETCH e DRILUNG METHOD: (3o Stem puger - &
BRI WG TYPE:  our 7e
— [SARPONG WEHOD. 5o " Sonon Sompler (2 1/2 x 187)
SANPLE STORAGE. METHOD: Blue lee ond Cooler
: AR FIRISH
WATER LEVEL SRRt e
TE 12:25 PM 2:40 PM
| DATE b R
[oatum; . CASING DEPTH ' 1 /14/9 N4/
~ [SURFATE TONDITION:
y g ¢ '_g . Asphait—poved Surface
2 *5 3| <8 Eflgw
8 g | o | BEBE | £8 SOIL DESCRIPTION
g: E=31 =51 - : .
=z b - = %
B9 2 2
40T
52 | z2/m0 | o4 FINE SANDS; GRAY: VERY FEW GRANULES; UNIFORMLY ORADED SANDS; VERY
DEMSE.
S lame | 2 GRAVELLY, FINE TD COARSE SANDS; GRAY: ANGULAR TO SUBROUNDED; MAX.
¢ 3/4 INCHES; LITTLE FINES; WELL GRADED; VERY DENSE.
82 | s 2 GRAVELLY, FINE 70 COARSE SANDS: GRAY; ANGULAR TO SUBROUNDED; MAX.
_ 3/4 INCHES; LITTLE FINES; WELL GRADED; VERY DENSE.
oe? 50 0 PEBBLY, FINE 7O CDARSE SANDS: GRAY; ANGULAR TO SUBROUNDED; MAX.
1/2 NCH; WELL GRADED, CLEAN SANDS.
| gga~2 50 0 CRAYELLY, COARSE SANDS; UTILE FINES; SUBANGULAR TO SUBROUNDED; MAX.
1 INCH; WELL GRADED, CLEAN SANDS.
gg‘?—z 50 2 70 COBBLY, SANDS; GRAY; ONE COBBLE - 3 INCHES: WELL GRADED MATERIALS;
VERY DENSE.
gg?—z a1/50-070 0 78 COBBLY, SANDS; GRAY; ONE COBBLE — 3 INGHES: WELL GRADED MATERIALS:
VERY DENSE.
ggg—z 48/50 o 80 . .
e T t
DRILLING GONTRACTOR: __ WEST HAZMAT DRILLING CORP. LOGGED BY: R L ALMERG, M.EbFLE.A #033786
DRILLER(S): 0. MARACCHI, B. FINKNEY, E. REID DATE: HECKED BY R.C.E.

12/18/81  CSBZOWG

BCRAA 0025_
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A L. B URKE E N GC I N E E R S
451 WEST LAMBERT RD., SUITE 2 1 1
[(OCATION OF BORING: [io8 N0 g0 06 |CUENT puRRANK AIRPORT AUTHORITY [PORNG NO.
- AME: . " N " -
| NEW SERVICE ROAD AREA — BURBANK ARPORT  [PROECT NARE Confirmatory Soil Boring and Sampling CSB-3
TOCATION SKETCH ganoere pag CRILLING WETHOD: Hollow Stem Auger — &
BRILRIG TVPE: e oo
— [GANFUNG METAOD: oy
AWFU YO Split Spuon Sompler (2 1/7° x 187)
SAMPLE B1ORAGE WE z
TR0 Biue lce and Coclar
WATER LEVEL SIART FIRISH
e _ 7:20 AM 8:00 AM
- DATE R AR
foATUM: FLEVMIUN' CASING DEPTH ' 11/15,/94 1,/15/91
TSURFACE CONDTTION: '
Zn 2 I—E Cancrete—paved (wash down concrste pad)
] 3 .
a ol =& EE 2
23 g2 35| wq| GEjgE | &8 SOIL. DESCRIPTION
a5 pg azx =
BB 2 2
T CONCRETE ~ 2 TO 3 INCHES THICK
* oy I’q
% &, FINE TO MEDIUM SANDS; BROWNISH; VERY FEW COARSE CRANULES; UNIFORMLY
CsB-3 |, sp ['*- 0 e:] GRADED; NO ODOR: LOOSE TU MEDIUM DENSE.
¥ 82171 0 - o
s & 4
e8-3 |\ ne07] 12 5 - " GRAVELLY; FINE TO COARSE SANDS; GRAYISH BROWN; MAX. SIZE OF GRAVEL
: "l 1T 1/ INCHES: SUBANGULAR TO SUBROUNBED; UTILE FINES; WeLL GRADED
o lempr | oo "’“. o0 GRAVELLY; FINE TO GOARSE SANDS: GRAYISH DROWN; MAX, SIZE OF GRAVEL
_ sy ki3] =174 INCHES; SUBANGULAR TO SUBROUNDED; LITTLE FINES: WELL GRADED
HH L2i2olll AND CLEAN SANDS.
N VY TY I 15 00| GRAVELLY; FINE TO COARSE SANDS; GRAYISH BROWN; SUBROUNDED: MAX.
_ Ienrcl SIZE S INCH: UTRE SILTS (10X); WELL GRADED; MEDIUM TO DENSE
= Tl MATERIALS,
P :
| 5aF=%  lie/sosae| s 20 5 %3 FINE TO COARSE SANDS; BROWNISH; MUCH SILTS AND CLAYS; VERY FEW
: ['*.re:|  GRAVELS) POORLY GRADED.
1 IR
n SRR
pictand b : ,.k- .
S3P=3 l20/20/48| 4 25 el PINE TO COARSE SANDS; BROWNISH; UTTLE SILTS; UNIFORMLY GRADED SANDS.
P " . 3
i Sk
| Joene T
Jac el
2 tao/ar/8| o 30—. SP [eie ] FINE TO COARSE SANDS; BROWNISH; LITILE SILTS; UNIFORMLY GRADED SANDS.
i R
L e
|1 s Ty o
£sA-3 PR
35 12/18/251 2 35-. 5. %] FINE SANDS: BROWNISH;
L - g,
1 S > ol
Hn AN
CSB-3 1 R 4
p 14720732 © 4-0_. _';._»:.‘;:_-_ FINE SANDS: BROWNISH; IL%Y/@I.D‘\E\LAYEY: UNIF
DRILLING CONTRAGTOR: WEST HAZMAT DRILLING CORP. LDGCED BY: Ry A, ALMERC, M.5.J%F
DRILLER(S): ...D. MAROCCHI, B. PINKNFEY, E. REID DATE: CHECKED BY R.G.E )




A, L. B UR KE ENGI NEERTS
451 WEST LAMBERT RD., SUITE 2 1 1
| BREA,CALIFORNIA 9282 1 SHEET 2 0F. 2.
TOCATION OF BORING: joB NO. oo CUENT, g ek AIRPORT AUTHORTy JEORING NO.
- PROECT NAME: . . I -
BUNKER-SIMULATED QASOLINE FIRE AREA Confirmatory Seil Boring and Sampling Cs8-3
[CCATIOR SKETCH  gohionge pa DRILLING METHOD: yiollow Stem Auger - &
oCRMEED PRoPERTY DRI G TP - -
. o L CME~75
AT _H”E METHOD: Split Spoen Sampler (2 1/2" x 187)
[SAMPLE STORAGE MWE THOD:
M ST THOD: - Bl lce and Cooler
WATER LEVEL STERT i
TIME 7:20 AM 9:00 AM
_ ST _
DATE DA T
[oATIM: F'IVAW"‘ CASING DEPTH 1N15/0 1/18/m
- SURFACE CONDTTION: -
" 2 = Concrete—paved {wash down concrete paod)
ag | 8% 5| %B| apl. |
8| ol SE yo | BE[BE | 23 SOIL DESCRIPTION
52 » oL BB | °z [
BA 2 2 h
40 -
SIS |1zssasez] 2 45‘% FINE TO COARSE SANDS: GRAYISH; GRAIN SIZE — 1/2 INCH; SUBANGULAR
- TO SUBROUNDED: LITTLE FINES (LESS THAN 10X); WELL GRADED; DENSE 10O
s VERY DENSE MATERIALS,
S 32/50 | o 50—. FINE TO GOARSE SANDS; GRAY; MAX. SIZE 1-1/2 INCHES; SUBANGULAR TO
SUBROUNDED; LITILE SILTS; WELL GRADED; VERY DENSE MATERIALS.
£33 80 o 55 e FINE TO COARSE SANDS: GRAY; MAX. SIZE 1—1/2 INCHES: SUBANGULAR TO
SUSROUNDED; LITILE SILTS; WELL GRADED; VERY DENSE MATERIALS.
i s0/50 | 2 60—. FINE TO COARSE SANDS; GRAY; SUBROUNDED GRAVELS; MAX. SIZE 1 INCH:
FINES LESS THAN 10% WELL GRADED AND VERY DENSE.
o2 s0/50 | @ 65 FINE TO COARSE SANDS; GRAY: SUBROUNDED GRAVELS; MAX. SIZE 1 INCH:
FINES LESS THAN 10%; WELL GRADED AND VERY DENSE.
SP> |2s/30/38) 2 70
: ws S CLAYEY SILT: SLIGHTLY PLASTIC, DENSE MATERIALS.
csp-3 0 | - 75 d T
75 _- sp ot SILTY FINE SANDS; FEW COBBLE-SIZED PIECES RECOVERED; FOORLY GRADED.
: ey
1] i 2 AL
_ n ¥ 54| COBHLY TO BOULDERY LAYER ENCOUNTERED AT 78 FEET. STRONG VIBRATION
Py o 50 6P ['--®.-| OF AUGERS. NO SAMPLE stow-:asn. EXCEPT FOR FEW ROCK PIECES (MAX.
+ - el SIZE 3 X
e _ ] CIATY NoHes) 1. SN, " -
DRILLING CONTRACTOR: __ WEST HAZMAT DRILLING CORP. LOGGED BY: R\ A ALMERO, M.S.REA 03376

i
1 RILLERLS): 0. MAROCCHI, B. PINKNEY, E. REID DATE: CHECKED BY R.C.E.

12/47/91  CSBADWD

BGPAA0927-



A L. B U R K E ENGI NZEERTS
4 51 WEST LAMBERT RD., SUITE 2 11
BREA,CAL!IFORNIA 9282 1 SHEET 1 oF. 2.
_ LOCATION OF BORING: JOB NO 90-08 CLIENT: BURBANK AIRPORT AUTHORITY BORING NG,
- - PROEET HAME: N ' X -
NEW SERVICE ROAD AR?A BURBANK AIRPORT Confirmatory Soit Boring and Sampling ¢se-4
JLCCATION SRETCH  gonesse o ™ DRILLING METHO0: [ionow Stem Auger — &
LOCKHEED PROPERTY LINE DRI 2 "
ORI ARG TPE o o
SARPLING NETHOD: Split Spoon Sumpler (2 1/7" x 187)
FSAMPLE STORAGE WETHOM:
- Blue lca and Cooler
WATER LEVEL Dy g
TIME 10:30 AM 12:00 AM
DATE TART It
IBATUM: Iimvmoﬂ: CASING DEPTH _ 11/14/91 14 /m
15RFACE CONDITION:
B 2 '&'g . : o Asphalt—poved
a ~ <A E ow | 2
8 | o2 |35 oo | BEIRE| 23 SOIL DESCRIPTION
3 &l 28 | &z 3
z S »~1 FE Z &
mis o z
: 2 INCHES OF ASPHALT
SSB—4 loaszssaa| 8
PEBHLY, FINE TO COARSE SANDS; GRAYISH BROWN: SUBANGULAR TO SUB—
ROUNDED: MAX. SIZE 1/Z INCH; UTTLE FINES {LESS THAN 10X); WELL
GRADED; NO ODOR; ALLUVIUM.
g.sa'"" 78/29/23| 2 GRAVELLY, FINE TO GOARSE SANDS; GRAY; 20% GRAVEL (1/2 INCH) WELL.
GRADED; DENSE MATERIALS,
St | 23/29738 1 GRAVELLY, FINE TO COARSE SANDS; GRAY; 20% GRAVEL {1/2 INCH) WELL
. GRADED; DENSE MATERIALS.
| 5:33—4 50 5 PEBBLY, FINE TO COARSE SANDS: GRAY; SUBANGULAR TO SUBROUNDED
GRANULES; MAX SIZE 3/4 INCH; WELL GRADED; VERY DENSE.
SoB=t izspm/ma| n GRAVELLY, FINE TO COARSE SANDS; GRAY; UITTLE FINES: SUBANGULAR TO
SUBROUNDED; MAX. SIZE 1-1/2 INCHES; WELL GRADED; VERY DENSE.
Sap-4 50 9 GRAVELLY, FINE TG COARSE SANDS: GRAY; FINES LESS THAN 10% WELL
GRADED CLEAN SANDS; VERY DENSE.
SoP=t  {38/20/44] 12 GRAVELLY, FINE TO COARSE SANDS; GRAY; FINES LESS THAN 10% WELL
GRADED GLEAN SANDS; VERY DEMSE.
$SP=+  |25/28/50| 18 GRAVELLY, FINE TC COARSE SANDS; GRAY; UTTLE
0] SIZE 2 INGHES, GRAVELS ABOUT 20% WELL GRADED
- ;1| DENSE. /
T T 2ol GRAVELLY, FINE TO COARSE SANDS; GRAY; M T A
prs 25 /50 o A0~ et SIZE 2 MGHES; GRAVELS ABOUT 20%; WELL) GRADET)A
] '] DENSE. W ki S e
DRILLING CONTRACTOR: __ WEST HAZMAT DRILLING CORP. LOGGED BY: R!‘ Y&
DRILLER(S): ___D. MARDCCHI, B, PINKNEY, £. REID DATE: &..Ecxgu BY gc;% W&gﬁuﬁ J{n,e,,
s




A L. B U R K E ENGINIEERS
451 WEST LAMBERT RD., SUITE 2 1 1
/ BEREA,CALIFORNIA 82621 SHEET 2 oF. 2
LOCATION OF BORNG: N0B NO. o JOUENE o ARPORT AUTHORITY [PORNG FO.
_ FRGJEGT NAME: —
BUNKER—SIMULATED GASOLINE FIRE AREA A Cenfirmatory Solt Boring ond Sampling CSE—4
: DRILLRG ME THOD: "
LOCATION SKETCH  gouomere wap HLUNG Me Hollow Stem Auger — &
PRIL G TPE 72
BAWPLING METHOD: g0t Spoon Sampler (2 1/2° x 187)
SAMPLE STORATE WETHO®  g1c e and Cooler
WATER LEVEL _ ST g
TINE ' 10:30 AM 12:00 AM
PATE bRy ey
CASING DEPTH . 1 /v4/92 1/14/9
= SURFAGE CORDITION: Asohalt od
i Fad =] ] T
8 | ¢8 |9F| ug Bl gt | 23 SOIL DESCRIPTION
gg o - FE 2 %—J '
it o 2
‘jg?** 50 8 FINE 7O COARSE SANDS; GRAY: SOME GRAVELS (MAX. SIZE 1/2 INCH): SUB-
ANGULAR TO SUBROUNDED; LITTLE FINES; WELL GRADED; VERY DENSE.
oop-4 50 0 FINE TG COARSE SANOS; GRAY; POORLY GRAOED: YERY FEW GRAVELS; VERY
i 36/80 | 5 FINE TO COARSE SANDS: GRAY; LITTLE FINES: UKIFORMLY GRADED; VERY
DENSE MATERIALS,
CSB-4 | 34/50-5"| 6 FINE TO COARSE SANDS; GRAY: LITTLE FINES; UMIFORMLY GRADED; VERY
DENSE MATERIALS.
et | =0 4 GRAVELLY, FINE TO CDARSE SANDS: GRAY: FINES ABOUT 15% MAX. SIZE 1
INCH; SUBANGULAR 7O SUBROUNDED; WELL GRADED MATERIALS; VERY DENSE.
$SB-% | 20/20/50| 12 GRAVELLY, FINE TO COARSE SANDS; GRAY: FINES ABOUT 15% MAX. SIZE 1
INGH; SUBANGULAR TO SUBROUNDED; WELL GRADED MATERIALS; VERY DENSE.
Sap—4 50 5 COBBLY: FINE TO COARSE SANDS:; GRAY; MAX. SIZE 2-1/2 INCHES; SUB-
ROUNDED; WELL GRADED.
CSB—4 50 - COBBLY 70 BOULDERY LAYER ENCOUNTERED AT 78 FEET. CHATTERING OF
&g’ AUGERS. Ly
L=y
DRILLING CONTRACTOR: __ WEST HAZMAT DRILLING CORP. LOBGED BY: R. A ERQ, S}- REA §03378
DRILLER(S): D. MARQCCHI, B. PINKNEY, E. REID DATE: l:HECKED BY R.LE

1217 /m £584.DWG

BGPAA-0929..]
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LW e

AL B UR K E E NG I NEERS
4“5 1 BERT RD., SUITE 2 11
CALIFORNIA 92621 SHEET 1 oF. 2
LOCARON OF BORING: 0B NO. oo o COENT: 5REANK AIRPORT AUTHORITY [FORING MO,
NEW SERVICE ROAD AREA — BURBANK AIRPORT " Gonflrmatory Soil Boring and Sampling £SB-5
TOCATION SRETE ; :
LOCATION SKETCH T ey S CID‘ Hollow Stem Auger — &
OMLL RiG TYPE CME—75
MEIROD:  gpiit Spoon Sorpler (2 1/2° x 18°)
AP STORATE T
SAMPLE STORAGE Mt Blue lce ond Cooler
WATER LEVEL 1 e
TME 9:35 AM 10:50 AM
DATE . ey T
JDATUM: IEL'EVMTON: CASING DEPTH 11 /15 /01 NA8/9
TSURFACE CONGITION:
B9 g ,_E Asphait—paved surface
e i3 | 2] B EH L -
EY gz EE - e BE SOIL DESCRIPTION
"z » o I'—‘@ Dz
B3 2 2
' ' 3 INCH ASPHALT
$8-5 lirs23/28] 20 0 :
_ FINE SANDS; BROWNISH; VERY FEW GRAVELS; MUGH SILTS; POORLY GRADED;
NO ODDR,
583 Inpzns | s FINE TO COARSE SANDS; GRAYISH BROWN; UITTLE SILTS; PEGBLY-SIZED
: GRANULES 3/4 INCH; DENSE MATERIAL; ALLUVIAL.
365 Hajasfan| 12 FINE TO COARSE SANDS; GRAYISH BROWN; LITTLE SILTS; PEBBLY-SIZED
GRANULES 3/4 INCH; DENSE MATERIAL ALUUMIAL.
%% lwaons| w CLAYEY; BROWNISH; FINE SANDS WITH SOME GRAVELS; MODERATELY PLASTIC
LOGSE MATERIALS.
S > |2r2r/s2| 8 FINE TO COARSE SANDS; GRAYISH; SUBANGULAR TO SUBROUNDED GRANULES
{MAX. SIZE 1/2 INCH}; LITILE FINES; WELL GRADED; DENSE MATERIALS.
155 Jas/ss/40| 20 FINE TO GCOARSE SANDS; GRAYISH; SUBANGULAR TO SUBROUNDED GRANULES
{MAX. SIZE 1/2 INCH); LITILE FINES; WELL GRADED; DENSE MATERIALS.
5385 lassaz/39] 0 FINE TO COARSE SANDS; GRAYISH; GRAVELLY, MAX. SIZE 3/4 INCH; WELL
GRADED; CLEAN SANDS.
% | w0 | 2 FINE TO COARSE SANDS:; GRAYISH; SUBANGULAR T /
SIZE § INCH; FINES LESS THAN 10% WELL GRAD g
ST, HAZY o
R AR
csB-5 safs0 | 0 7] PNE TO COARSE SANDS; GRAYISH; SUBAM gmg, REUBROUNDED; MAX."C)
40 : ] SZE 1 INCH; FINES LESS THAN 10%; nf:u: g RY OENSE.7.7. ()1
DRILLING CONTRACTOR:  WEST HAZMAT DRILLING CORP. LOGGED BY: R{ A. ALMERO, M3 'R.;.‘N&oﬁﬁﬁ{}ﬁ
DRILEA(S): __D. MAROCCHI, B. PINKNEY, E. REID DATE: c}«sm:n 8y R'c‘%% G
R [\
‘%\:«i} AT RED)
A%

i




Al L. B UR K E ENGINEERTS
451 WEST LAMBERT ROD.. SUITE 2 1 1
BREA,CALIFORMNIA 92621 SHEET 2. oF 2.
JLCCATION OF BORING: JOB NG 90*0_6 CLIENT: BURBANK AIRPORT AUTHORITY BORING NO.
" AME: —
BUNKER--SIMULATED GASOLINE FIRE AREA Confirmatory Soil Boring and Sampiing CSB-5
LOCATION SKETCH  comcaers msp * Hollow Stem Augar — &
CME-75
SAMPLING METHOD:  eniit Spoon Sempler (2 1/2° x 18")
SAMPLE A O Biue Ice and Cooler
WATER LEVEL SR FINISH
TME 9:35 AM 10:50 AM
DATE Sy 1514
|5ATn: W CASING DEPTH 14/15/61 1/15/91
T JSURFACE CONGITTOR:
” ;ﬁ_%} % :E EE o | Asphait—-paved surface
S | ¢8 |Bf| o | BEBE| 8 SOIL DESCRIPTION
gg ar =& f:E cz
on F z
oS so/50 | o FINE TO COARSE SANDS: GRAVISH: GRAVELLY; MAX. SIZE 1 INGH OF Sus-
ANGULAR TO SUBROUNDED GRAVELS; WELL GRADED; CLEAN SANDS; VERY
DENSE,
i s0/50 | 0 FINE TO COARSE SANDS: GRAYISH; GRAVELLY; MAX. SIZE 1 INCH OF SUB-
ANGULAR 0 SUBROUNDED GRAVELS; WELL GRADED; GLEAN SANDS; VERY
Sap-s 33/50 | 8 FINE SANDS; GRAVISH; MUCH SILTS; VERY FEW GRAVELS: PODRLY GRADED:
_ VERY DENSE MATERIALS.
o3B3 [ so/e0 | B FINE-SANDS; GRAYISH; UNIFORMLY GRADED; VERY FEW GRANULES; VERY DENSE,
oop-s amso |- FINE SANDS; GRAYSH: UNIFORMLY GRADED: VERY FEW GRANULES; VERY DENSE.
So2  lao/au/s0) 4 FINE 7O COARSE SANDS; GRAYISH; MAX. GRAVELS (1 INCH); WELL GRADED;
VERY DENSE MATERIALS.
5383 laosassme| 4 COBBLY TO BOULDERY FORMATION ENCGUNTERED AT 72 FEET. STRONG
: “#'+'] VBRATION OF AUGERS. POORLY GRADED COBBLES AND GRAVELS N SANDY
. vpi ] MATRIG VERY DENSE.
| . BER R %
£s8-5
80’ 50 - 8o H A
) [
DRILLING CONTRACTOR: __WEST HAZMAT DRILLING CORP. LOGOED BY: RIA. ALMERO W, REA. #03376
DRLLER(S): __D. MARQCCHI, B. PINKNEY, E. REID OATE: digexen ey ree

1248/81  CSBS.OWG




APPENDIX - 6

QA/QC Program

BGPAA 0932



QA/QC PROGRAM

1.0 Field QC Techniques

For all subsurface samples, and where the nature of other materials to be sampled permns only dis-
crete, undlsturbed samples will be taken and prepared for analysis.

Dupilcate;sampies wili be taken in a ratio of 1:10 and evaiuated for the same analytes as originals.

Where the nature of material to be sampled pemnits, and certifiably uncontaminated material can be
obtained, tieid blank sampies will also be submitted for analyses.

Field instruments will be calibrated using certified standards according to manufacturers’ recommen-

dations; preventive maintenance service will be performed by a manufacturer's autherized service
center foliowing the manufacturers recommended schedule at servicing.

2.0 Laboratory Calibration Proceduras

The labaratory performing the anaiytical procedures wiil moniter the quality of all reagents and stand-
ard solutions used, and will document this monitoring program. The monitering program will include
screening of reagents for impurities.

Calibration of all analytical instruments used in the performance of the specified procedures will be
performed in accordance with manufacturer's guidelines and EPA requirements. Specifically, GC/MS
will be tumed on a daily basis according to the specifications of the EPA CLP. The instrument will
then be calibrated for all target compounds. Each ICP will be cafibrated prior to running samples in
accordance with EPA CLP protocols, Each AA unit will also be calibrated prior to running of sampies.
All samples will be spiked to determine whether matrix effects or other interferences are presant.
Other instruments used for specific procedures will be calibrated according to Manufacturer and EPA
guideiines; and as necessitated by specific requirements of the analytical program.

3.0 Laboratory Analyvtical Procedures

All analyses wiill be conducted in accordance with relevant EPA requirements, including the current
CPL protocols, 40 CFR 136, EPA-600/4-78-020 {1983), EPA-600/4-82-057 (1982), and SW-846.

Analytical procedures performed by EPA Methods 8010, 8020, and 8240, will meet EPA practical
quarntitation limits of 5 to 10 ug/kg. For EPA Method 8015 for non-halogenicted arganics detection
limit shall approach 24 ug/kg as required by the CRWQUCB-LA. Where it is not possible to achieve
~ these fimits, due to matrix properties or required dilutions, these conditions will be noted and de-
scribed.

BGPAA 0933



4.0 Anaiytical Data Reduction and Validation

Analytical data will be reviewed inhouse by laboratory staff to ensure accuracy and completeness.
Specitic fems to be verified include: that sample preparation and analysis information are correct and
compiete; that the appropriate procedures have been foliowed; that results are correct and complete;
that QC samples are within established control iimits; that blanks are within appropriate QC fimits;
that special preparation and anaiytical requirements have been met; and that documentation is com-
plete. '

5.0 Laboratery Inhouse QC Checking

Laberatory performance QC checks will include controi samples, and method bianks, along with dally
calibration data generation. '

Matrix-specific QC procures will include the analysis to matrix spikes, and spike duplicates; monitor-

. Ing recovery of surrogate compounds; monitoring resuits of standard additions if applicable; analysis
of field blanks; and determination of method detection limits in specific matrices.,

BGPAA 0934



